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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 
lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 
"indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 
case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 
and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 

sequences are designated as SEQ ID NO: 1-1350. The polypeptides sequences are designated SEQ 
ID NO: 1351-2700. The nucleic acids and polypeptides are provided in the Sequence Listing. In 
the nucleic acids provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is 
thymine; and N is any of the four bases. In the amino acids provided in the Sequence Listing, * 
1 0 corresponds to the stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-1350 under stringent hybridization conditions; 
nucleic acid sequences which are allelic variants or species homologues of any of the nucleic acid 
sequences recited above, or nucleic acid sequences that encode a peptide comprising a specific 
1 5 domain or truncation of the peptides encoded by SEQ ID NO : 1 - 1 350 . A polynucleotide 

comprising a nucleotide sequence having at least 90% identity to an identifying sequence of SEQ 
IDNO:1-1350 or a degenerate variant or fragment thereof The identifying sequence can be 100 
base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 1 
20 from the nucleic acid sequences of SEQ ID NO: 1-1 350 . The sequence information can be a 
segmentof any one of SEQ ID NO:1-1350 that uniquely identifies or represents the sequence 
infonnationofSEQIDNO:l-1350. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
25 a nucleic acid array. In one embodiment, segments of sequence information is provided on a 

nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
to detect fiill-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readableformat. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
30 sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
reverse or direct complements) according to the invention have numerous applications in a variety 
of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
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full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1 -1 350 or novel 
segments or parts of the nucleic acids of the invention are used as primers in expression assays that 
5 are well known in the art In a particularly preferred embodiment, the nucleic acid sequences of 
SEQ ID NO: 1-1 350 or novel segments or parts of the nucleic acids provided herein are used in 
diagnostics for identifying expressed genes or, as well known in the art and exemplified by Vollrath 
et al., Science 258:52-59 (1992), as expressed sequence tags for physical mapping of the human 
genome. 

1 0 The isolated polynucleotides of the invention include, but are not limited to, a 

polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ED NO : 1 - 1 3 50; a 
polynucleotide comprising any of the full length protein coding sequences of SEQ ID NO: 1 - 1350; 
and a polynucleotide comprising any of the nucleotide sequences of the mature protein coding 
sequences of SEQ ED NO: 1- 1350. The polynucleotides of the present invention also include, but 

15 are not limited to, a polynucleotide that hybridizes under stringent hybridization conditions to (a) 
the complement of any one of the nucleotide sequences set forth in SEQ ID NO: 1-1350; (b) a 
nucleotide sequence encoding any one of the amino acid sequences set forth in the Sequence Listing 
(e.g., SEQ ID NO: 1351-2700); (c) a polynucleotide which is an allelic variant of any 
polynucleotides recited above; (d) a polynucleotide which encodes a species homolog (e.g. 

20 orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of any of the polypeptides comprising an amino acid 
sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in the Sequence Listing; or the corresponding 

25 full length or mature protein. Polypeptides of the invention also include polypeptides with 

biological activity that are encoded by (a) any of the polynucleotides having a nucleotide sequence 
set forth in SEQ ID NO: 1 - 1 350; or (b) polynucleotides that hybridize to the complement of the 
polynucleotides of (a) under stringent hybridization conditions. Biologically or immunologically 
active variants of any of the polypeptide sequences in the Sequence Listing, and "substantial 

30 equivalents" thereof (e.g , with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% 
amino acid sequence identity) that preferably retain biological activity are also contemplated. The 
polypeptides of the invention may be wholly or partially chemically synthesized but are preferably 
produced by recombinant means using the genetically engineered cells (e.g. host cells) of the 
invention. 
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The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
5 the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 

1 0 protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 
as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 

15 or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 
using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 

20 expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et aL, Science 258:52-59 (1992), as expressed sequence tags for 
physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a polypeptide 

25 of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 
markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 

30 which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 

35 expression or biological activity. 
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The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, t 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
5 a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
10 invention in a sample comprising contacting the sample with a compound that binds to and fonr 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
1 5 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 

20 (i. e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compound: 
that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 

25 compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a 
polypeptide/eompound complex, wherein the complex drives expression of a reporter gene 
sequence in the cell; and detecting the complex by detecting the reporter gene sequence 
expression such that if expression of the reporter gene is detected the compound the binds to a 

30 polypeptide of the invention is identified. 

The methods of the invention also provides methods for treatment which involve the 
administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
symptoms or tendencies. In addition, the invention encompasses methods for treating diseases o 
disorders as recited herein comprising administering compounds and other substances that 

35 modulate the overall activity of the target gene products. Compounds and other substances can 
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effect such modulation either on the level of target gene/protein expression or target protein 
activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
5 polynucleotides to which they have homology (set forth in Table 2). If no homology is set forth 
for a sequence, then the polypeptides and polynucleotides of the present invention are useful for 
a variety of applications, as described herein, including use in arrays for detection. 



1 0 4. DETAILED DESCRIPTION OF THE INVENTION 

4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

15 The term "active" refers to those forms of the polypeptide which retain the biologic 

and/or immunologic activities of any naturally occurring polypeptide. According to the 
invention, the terms "biologically active 51 or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 

20 natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

25 The terras "complementary" or "complementarity" refer to the natural binding of 

polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 
complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 

30 complementarity between the nucleic acid strands has significant effects on the efficiency and 
strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 

35 and continuous source of germ cells for the production of gametes. The term primordial germ 
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cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly ■ 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
5 not only populate the germ line and give rise to a plurality of terminally differentiated cells that 
comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 

10 sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 
The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 

1 5 "oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 

20 (U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 

25 regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 
"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 

30 most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 

35 nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 



7 



r 



WO 01/57188 PCTYUS01/03800 

be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mKNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
5 IDNOs:l-1350. 

Probes may, for example, be used to determine whether specific mRNA molecules are 
present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1 ;241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
10 art. Probes of the present invention, their preparation and/or labeling are elaborated in 
Sambrook, J. et al, 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

15 The nucleic acid sequences of the present invention also include the sequence 

information from the nucleic acid sequences of SEQ ID NO: 1-1 3 50. The sequence information 
can be a segment of any one of SEQ ID NO: 1-1350 that uniquely identifies or represents the 
sequence information of that sequence of SEQ ID NO:1-1350. One such segment can be a 
twenty-mer nucleic acid sequence because the probability that a twenty-mer is fully matched in 

20 the human genome is 1 in 300. In the human genome, there are three billion base pairs in one set 
of chromosomes. Because 4 20 possible twenty-mers exist, there are 300 times more twenty-mers. 
than there are base pairs in a set of human chromosomes. Using the same analysis, the 
probability for a seventeen-mer to be fully matched in the human genome is approximately 1 in 
5. When these segments are used in arrays for expression studies, fifteen-mer segments can be 

25 used. The probability that the fifteen-mer is fully matched in the expressed sequences is also 

approximately one in five because expressed sequences comprise less than approximately 5% of 
the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

30 with a single mismatch is calculated by multiplying the probability for a full match (l-s-4 25 ) times the 
increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
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The term "open reading frame, 11 ORF, means a series of nucleotide triplets coding for 
amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
5 sequence if the promoter controls the transcription of the coding sequence. While operably 
linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
10 differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 
differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion,' 1 or "segment" is a stretch of amino 
15 acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
preferably at least about 9 amino acids and most preferably at least about 1 7 or more amino 
acids. The peptide preferably is not greater than about 200 amino acids, more preferably less 
than 150 amino acids and most preferably less than 100 amino acids. Preferably the peptide is 
from about 5 to about 200 amino acids. To be active, any polypeptide must have sufficient 
20 length to display biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 
have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, 
acetylation, carboxylation, glycosylation, phosphorylation, lipidation and acylation. 
25 The term "translated protein coding portion" means a sequence which encodes for the fixll 

length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
30 produced by processing in the cell which removes any leader/signal sequence. The mature 
protein portion may or may not include the initial methionine residue. The methionine residue 
may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 
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The term "derivative" refers to polypeptides chemically modified by such techniques as 
ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
5 in human proteins. 

The term "variant" (or "analog") refers to any polypeptide differing from naturally 
occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 

10 the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 

15 substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 

20 affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, z.e., conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 

25 nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 

30 "deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 

amino acids. The variation allowed may be experimentally determined by systematically making 
insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 
Alternatively, where alteration of function is desired, insertions, deletions or 

35 non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 



10 



WO 01/57188 



PCT/US01/03800 



can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
5 for expression, scale up and the like in the host cells chosen for expression. For example, 
cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 

10 macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

15 The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in it's natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 

20 polypeptides present in their natural source. 

The term "recombinant," when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g. , yeast) expression systems. As a product, "recombinant microbial" 

25 defines a polypeptide or protein essentially free of native endogenous substances and 

unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

30 The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 

35 appropriate transcription initiation and termination sequences. Structural units intended for use 
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in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
5 recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably integrated 
a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 

10 to the DNA segment or synthetic gene to be expressed. This term also means host cells which 
have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 

1 5 can be prokary otic or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a membrane, 
including transport as a result of signal sequences in its amino acid sequence when it is 
expressed in a suitable host cell. "Secreted" proteins include without limitation proteins secreted 
wholly (e.g., soluble proteins) or partially' (e.g., receptors) from the cell in which they are 

20 expressed. "Secreted" proteins also include without limitation proteins that are transported 
across the membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to 
include proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, 
P.A. and Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells 
(e.g. Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 

25 16:27-55) 

Where desired, an expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

30 The term "stringent" is used to refer to conditions that are commonly understood in the 

art as stringent. Stringent conditions can include highly stringent conditions (z.e., hybridization 
to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 

35 described herein in the examples. 
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In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 
hybridization conditions include washing in 6X SSC/0,05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 
5 As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 

10 35% (i.e., the number of individual residue substitutions, additions, and/or deletions in a 

substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one • 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 

15 listed sequence by no more than 30% (70% sequence identity); in a variation of this 

embodiment, by no more than 25% (75% sequence identity); and in a further variation of this 
embodiment, by no more than 20% (80% sequence identity) and in a further variation of this 
embodiment, by no more than 10% (90% sequence identity) and in a further variation of this 
embodiment, by no more that 5% (95% sequence identity). Substantially equivalent, e.g., 

20 mutant, amino acid sequences according to the invention preferably have at least 80% sequence 
identity with a listed amino acid sequence, more preferably at least 85% sequence identity, more 
preferably at least 90% sequence identity, more preferably at least 95% identity, more preferably 
at least 98% identity, and most preferably at least 99% identity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 

25 account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 
sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% sequence identity, more preferably at least about 85% sequence 
identity, more preferably at least about 90% sequence identity, and most preferably at least about 
95% identity, more preferably at least about 98% sequence identity, and most preferably at least 

30 about 99% sequence identity. For the purposes of the present invention, sequences having 

substantially equivalent biological activity and substantially equivalent expression characteristics 
are considered substantially equivalent. For the purposes of determining equivalence, truncation 
of the mature sequence (e.g. , via a mutation which creates a spurious stop codon) should be 
disregarded. Sequence identity may be determined, e.g., using the Jotun Hein method (Hein, J. 
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(1990) Methods Enzymol. 183:626-645). Identity between sequences can also be determined by 
other methods known in the art, e.g. by varying hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 
5 The term "transformation" means introducing DNA into a suitable host cell so that the 

DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

10 As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 

which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 

15 with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
, context dictates otherwise. 

20 

4.2 NUCLEIC ACIDS OF THE INVENTION 

Nucleotide sequences of the invention are set forth in the Sequence Listing. 
The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO:1-1350 ; a polynucleotide encoding any one of the peptide 

25 sequences of SEQ ID NO: 135 1-2700; and a polynucleotide comprising the nucleotide sequence 
encoding the mature protein coding sequence of the polypeptides of any one of SEQ ID 
NO: 1351 -2700. The polynucleotides of the present invention also include, but are not limited to, 
a polynucleotide that hybridizes under stringent conditions to (a) the complement of any of the 
nucleotides sequences of SEQ ID NO:1-1350 ; (b) nucleotide sequences encoding any one of the 

30 amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotide recited above; (d) a polynucleotide which encodes a species 
homolog of any of the proteins recited above; or (e) a polynucleotide that encodes a polypeptide 
comprising a specific domain or truncation of the polypeptides of SEQ ID NO: 1 35 1 -2700. 
Domains of interest may depend on the nature of the encoded polypeptide; e.g., domains in 

35 receptor-like polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic 
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domains, or combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
domains. 

5 The polynucleotides of the invention include naturally occurring or wholly or partially 

synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The present invention also provides genes corresponding to the cDNA sequences disclosed 
1 0 herein. The corresponding genes can be isolated in accordance with known methods using the 

sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 
be obtained using methods known in the art For example, full length cDNA or genomic DNA that 
1 5 corresponds to any of the polynucleotides of SEQ ID NO: 1 - 1 350 can be obtained by screening 
appropriate cDNA or genomic DNA libraries under suitable hybridization conditions using any of 
the polynucleotides of SEQ ID NO: 1 - 1 350 or a portion thereof as a probe. Alternatively, the 
polynucleotides of SEQ ID NO : 1 - 1 3 5 0 may be used as the basis for suitable primer(s) that allow 
identification and/or amplification of genes in appropriate genomic DNA or cDNA libraries. 
20 The nucleic acid sequences of the invention can be assembled from ESTs and sequences 

(including cDNA and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

25 The polynucleotides of the invention also provide polynucleotides including nucleotide 

sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 
75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, more typically at least about 90%, 91%, 92%, 93%, 94%, and even more typically at 

30 least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited above. 

Included within the scope of the nucleic acid sequences of the invention are nucleic acid 
sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO:1-1350, or complements thereof, which fragment is greater than about 5 
nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and most 

35 preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 20 nucleotides or more that 
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are selective for (i.e. specifically hybridize to any one of the polynucleotides of the invention) 
are contemplated. Probes capable of specifically hybridizing to a polynucleotide can 
differentiate polynucleotide sequences of the invention from other polynucleotide sequences in 
the same family of genes or can differentiate human genes from genes of other species, and are 
5 preferably based on unique nucleotide sequences. 

The sequences falling within the scope of the present invention are not limited to these 
specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO : 1 - 1 3 50, a 
representative fragment thereof, or a nucleotide sequence at least 90% identical, preferably 95% 

1 0 identical, to SEQ ID NO : 1 - 1 3 50 with a sequence from another isolate of the same species. 
Furthermore, to accommodate codon variability, the invention includes nucleic acid molecules 
coding for the same amino acid sequences as do the specific ORFs disclosed herein. In other words, 
in the coding region of an ORF, substitution of one codon for another codon that encodes the same 
amino acid is expressly contemplated 

1 5 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1-1350, can be obtained by searching a database using an algorithm or a 
program. Preferably, a BLAST which stands for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (Altshul, S.F. J Mol. Evol. 36 290-300 (1993) and Altschul 
SJF. et al. J. Mol. Biol. 21:403-410 (1990)). Alternatively a FASTA version 3 search against 

20 Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 

25 The invention also encompasses allelic variants of the disclosed polynucleotides or 

proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences which 
30 encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants are preferably constructed by mutating the 
35 polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
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acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 
5 choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 
hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 

10 residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 

preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 
In a preferred method, polynucleotides encoding the novel amino acid sequences are 

15 changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 
those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 

20 DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 

polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 . 
(1982). PGR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 
slightly in sequence from the corresponding region in the template DNA can generate the desired 

25 amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 

A further technique for generating amino acid variants is the cassette mutagenesis 

30 technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 
amino acid sequence may be used in the practice of the invention for the cloning and expression 
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' of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 
5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 

1 0 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-1350, or functional 
equivalents thereof, may be used to generate recombinant DNA molecules that direct the 
expression of that nucleic acid, or a functional equivalent thereof, in appropriate host cells. Also 

15 included are the cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g. , 

20 plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
selectable marker for the host cell. Vectors according to the invention include expression 

25 vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
having any of the nucleotide sequences of SEQ ID NO: 1-1350 or a fragment thereof or any other 

30 polynucleotides of the invention. In one embodiment, the recombinant constructs of the present 
invention comprise a vector, such as a plasmid or viral vector, into which a nucleic acid having 
any of the nucleotide sequences of SEQ ID NO:1-1350 or a fragment thereof is inserted, in a 
forward or reverse orientation. In the case of a vector comprising one of the ORFs of the' present 
invention, the vector may further comprise regulatory sequences, including for example, a 

35 promoter, operably linked to the ORF. Large numbers of suitable vectors and promoters are 
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known to those of skill in the art and are commercially available for generating the recombinant 
constructs of the present invention. The following vectors are provided by way of example. 
Bacterial: pBs, phagescript, PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, 
pNH46a (Stratagene); pTrc99A, pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). 
5 Eukaryotic: pWLneo, pSV2cat, pOG44, PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL 
(Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al., 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 

10 suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 
or cell in such a way that the protein is expressed by a host cell which has been transformed 

15 (transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, 17, gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HS V thymidine 

20 kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of J?, coli 
and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 

25 transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3 -phosphogly cerate kinase (PGK), a-f actor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
preferably, a leader sequence capable of directing secretion of translated protein into the 

30 periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 
sequence encoding a desired protein together with suitable translation initiation and termination 

35 signals in operable reading phase with a functional promoter. The vector will comprise one or 
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more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 
within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
5 employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 
(ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine . 

10 Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 
appropriate means (e.g., temperature shift or chemical induction) and cells are cultured for an 

15 additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. . 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et aL, Nat. Biotech. 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 

20 against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA, 

25 4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO:1-1350, or fragments, analogs or derivatives thereof. An "antisense" 
nucleic acid comprises a nucleotide sequence that is complementary to a "sense" nucleic acid 
30 encoding a protein, e.g., complementary to the coding strand of a double-stranded cDNA 

molecule or complementary to an raRNA sequence. In specific aspects, antisense nucleic acid 
molecules are provided that comprise a sequence complementary to at least about 10, 25, 50, 
100, 250 or 500 nucleotides or an entire coding strand, or to only a portion thereof. Nucleic acid 
molecules encoding fragments, homologs, derivatives and analogs of a protein of any of SEQ ID 
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NO: 1 35 1-2700 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID 
NO:1-1350 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
5 to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 
translated into amino acids (i.e., also referred to as 5 f and 3' untranslated regions). 

10 Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g. , SEQ 

ID NO:1-1350), antisense nucleic acids of the invention can be designed according to the rules 
of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of a mRNA, but more preferably is an oligonucleotide 
that is antisense to only a portion of the coding or noncoding region of a mRNA. For example, 

15 the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of a mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 
30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention can be 
constructed using chemical synthesis or enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be 

20 chemically synthesized using naturally occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical stability 
of the duplex formed between the antisense and sense nucleic acids, e.g., phosphorothioate 
derivatives and acridine substituted nucleotides can be used. 

Examples of modified nucleotides that can be used to generate the antisense nucleic acid 

25 include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxyImethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 

30 7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2«thiouracil, 
beta-D-mannosylqueosine, S'-methoxycarboxymethyluracil, 5-methoxyuracil, 
2-methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5~methyl-2-thiouracil, 

35 3 -(3 -amino-3 -N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
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antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 
5 The antisense nucleic acid molecules of the invention are typically administered to a 

subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 

10 an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 

15 such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g. , 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 
the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 

20 control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
-a n omeric nucleic acid molecule. An -a nomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual -units, the 
strands run parallel to each other (Gaultier et al (1987) Nucleic Acids Res 15: 6625-6641). The 

25 antisense nucleic acid molecule can also comprise a 2-o-methylribonucleotide (Inoue et aL 

(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue etal (1987) 
1^215:327-330). 



4.4 RIBOZYMES AND PNA MOIETIES 

30 In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 

35 translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
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designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO:l- 
1350). For example, a derivative of a Tetrahymena L-19 IVS KNA can be constructed in which 
the nucleotide sequence of the active site is complementary to the nucleotide sequence to be 
cleaved in a SECX-encoding mRNA. See, e.g., Cech et ah U.S. Pat. No. 4,987,071; and Cech et 
5 al U.S. Pat No. 5,1 16,742. Alternatively, SECX mRNA can be used to select a catalytic RNA 
having a specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel et ah, 
(1 993) Science 261:1411-1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 

10 structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene, etal (1992) Ann. N.Y. Acad Sci 660:27-36; and 
Malier (1992) Bioassays 14: 807-15. 

In various embodiments, the nucleic acids of the invention can be modified at the base 
moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
. 1 5 solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et aL (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
mimics, e.g., DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

20 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al (1996) above; 
Peny-O'Keefe et ah (1 996) PNAS 93: 14670-675. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 

25 example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 
gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 
PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 
gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 
combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

30 primers for DNA sequence and hybridization (Hyrup et al. (1996), above; Perry-O'Keefe (1996), 
above). 

In another embodiment, PNAs of the invention can be modified, e.g. 3 to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
35 delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
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combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 
portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
5 the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 
5'-(4-methoxytrityl)amino-5 , -deoxy-thymidine phosphoramidite, can be used between the PNA 
10 and the 5' end of DNA (Mag et al (1 989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al (1996) above). Alternatively, chimeric molecules can be synthesized 
with a 5' DNA segment and a 3' PNA segment. See, Petersen et al. (1975) Bioorg Med Chem 
Lett 5: 1119-11124. 

15 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides (e.g. , for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et ah, 1 989, Proc. Natl Acad. Set U.S.A. 86:6553-6556; 
Lemaitre et al, 1987, Proc. Natl Acad. Sci. 84:648-652; PCT Publication No. W088/0981O) or 
the blood-brain barrier (see, e.g. , PCT Publication No. W089/1 0134). In addition, 

20 oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g. , a 
peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 
cleavage agent, etc. 

25 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
30 methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
35 increase, expression of endogenous polypeptide. Cells can be modified (e.g. , by homologous 
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recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 
naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
5 No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 
DNA, amplifiable marker DNA (e.g. , ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 

10 sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 
eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 

15 calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1986)). The host cells containing one of the 
polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

20 Any host/vector system can be used to express one or more of the ORFs of the present 

invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 
COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 

25 be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 

30 York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 
protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the C127, monkey COS ceils, Chinese Hamster Ovary 

35 (CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
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cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 
from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 
HL-60, U937, HaK or Jurkal cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenyiation 
5 site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 
SV40 origin, early promoter, enhancer, splice, and polyadenyiation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 

10 more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 
Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 

15 agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 

20 strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
may be necessary to modify the protein produced therein, for example by phosphorylation or 
glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

25 In another embodiment of the present invention, cells and tissues may be engineered to 

express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 

30 gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 

regulatory sequences may be comprised of prompters, enhancers, scaffold-attachment regions, 
negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 

35 targeting. These sequence include polyadenyiation signals, mRNA stability elements, splice 
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sites, leader sequences for enhancing or modifying transport or secretion properties of the 
protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
5 gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 

enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 
of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 

10 the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 
allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 

15 more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
selectable marker flanks the targeting sequence, and such that a correct homologous 
recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 

20 Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with 
this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 
Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 

25 PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 

PCT/US90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference 
herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

30 The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

comprising: the amino acid sequences set forth as any one of SEQ ID NO: 1351-2700 or an 
amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO: 1-1 350 or the 
corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides preferably with biological or immunological activity that are encoded by: (a) a 

35 polynucleotide having any one of the nucleotide sequences set forth in SEQ ID NO:1-1350 or (b) 
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polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 1351- 
2700 or (c) polynucleotides that hybridize to the complement of the polynucleotides of either (a) 
or (b) under stringent hybridization conditions. The invention also provides biologically active 
or immunologically active variants of any of the amino acid sequences set forth as SEQ ID 
5 NO: 1351 -2700 or the corresponding full length or mature protein; and "substantial equivalents" 
thereof (e.g., with at least about 65%, at least about 70%, at least about 75%, at least about 80%, 
at least about 85%, 86%, 87%, 88%, 89%, at least about 90%, 91%, 92%, 93%, 94%, typically at 
least about 95%, 96%, 97%, more typically at least about 98%, or most typically at least about 
99% amino acid identity) that retain biological activity. Polypeptides encoded by allelic variants 
10 may have a similar, increased, or decreased activity compared to polypeptides comprising SEQ 
LONO:135I-2700. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 
be in linear form or they may be cyclized using known methods, for example, as described in H. 

15 U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al. 5 J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 

The present invention also provides both full-length and mature forms (for example, 

20 without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 

25 proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

30 The present invention further provides isolated polypeptides encoded by the nucleic acid 

fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 

35 acid fragments of the present invention are the ORFs that encode proteins. 
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A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
sequence can be synthesized using commercially available peptide synthesizers. The 
synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
5 structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 

10 therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As usfed herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 

15 which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising growing a 

20 culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 

25 culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial cells which 
naturally produce the polypeptide or protein. One skilled in the art can readily follow known 

30 methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
and immuno-affinity chromatography. See, e.g., Scopes, Protein Purification: Principles and 
Practice, Springer-Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 

35 Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
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retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 
domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
5 the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 

10 cell/animal death of prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 
cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 
specificity of the binding molecule for SEQ ID NO:1351-2700. 

15 The protein of the invention may also be expressed as a product of transgenic animals, 

e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
by somatic or germ cells containing a nucleotide sequence encoding the protein. 

The proteins provided herein also include proteins characterized by amino acid sequences 
similar to those of purified proteins but into which modification are naturally provided or 

20 deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
sequences may include the alteration, substitution, replacement, insertion or deletion of a 
selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 

25 molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 
alteration, substitution, replacement, insertion or deletion retains the desired activity of the 
protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 

30 systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 

35 retain protein activity in whole or in part and are useful for screening or other immunological 
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methodologies may also be easily made by those skilled in the art given the disclosures herein. 
Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
5 an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 
(the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 

10 invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 
culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (/.«., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 

15 of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

20 Alternatively, the protein of the invention may also be expressed in a form which will 

facilitate purification. For example, it may be expressed as a fusion protein, such as those of , 
maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 

25 respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 

30 aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
homogeneous isolated recombinant protein. The protein thus purified is substantially free of 
other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 
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The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 
Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 
modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
5 another moiety or moieties, e.g> targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 
provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
10 as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 
steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

15 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 

20 programs including, but are not limited to, the GCG program package, including GAP 

(Devereux, J, et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al. Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al, J. Comp. 

25 Biol, Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 
(Sonnhammer et al. Nucleic Acids Res, Vol. 26(1), pp. 320-322 (1998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
105-31 (1982), incorporated herein by reference). The BLAST programs are publicly available 

30 from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S, et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S, et al, J. Mol. 
Biol. 215:403*410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 
35 protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
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another polypeptide. Within a fusion protein the polypeptide according to the invention can 
correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
5 portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 
polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 

10 the invention operably linked to the extracellular domain of a second protein. 

In another embodiment, the fusion protein is a GST-fusion protein in which the 
polypeptide sequences of the invention are fused to the C-terminus of the GST (/.e. 5 glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 

15 the polypeptide sequences acoording to the invention comprises one or more domains are fused 
to sequences derived from a member of the immunoglobulin protein family. The 
immunoglobulin fusion proteins of the invention can be incorporated into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a cell, to thereby suppress signal transduction in vivo. 

20 The immunoglobulin fusion proteins can be used to affect the bioavailability of a cognate ligand. 
Inhibition of the ligand/protein interaction may be useful therapeutically for both the treatment of 
proliferative and differentiative disorders, e,g„ cancer as well as modulating {e.g., promoting or 
inhibiting) cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be 
used as immunogens to produce antibodies in a subject, to purify ligands, and in screening assays 

25 to identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 

A chimeric or fusion protein of the invention can be produced by standard recombinant 
DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 

30 appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PGR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 

35 subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
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example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 
Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
5 in-frame to the protein of the invention. 

4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 

10 activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex v/vo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 

15 Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 
American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 

20 artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 

25 states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 

30 inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
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the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease s expression of endogenous polypeptide. Cells can be modified (e.g. , by 
5 homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 
operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808, and PCT 

10 International PublicationNo. WO 91/09955, It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g. , ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 

1 5 co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
be replaced by homologous recombination. As described herein, gene targeting can be used to 

20 replace a gene 5 s existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 

25 protein produced may be replaced, removed, added, or otherwise modified by targeting. These 

sequences include polyadenylation signals, raRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 

30 under the control of the new regulatory sequence, e.g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 
targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 

35 occumng elements. Here, the naturally occurring sequences are deleted and new sequences are 
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added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 
of cells in which the exogenous DN A has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
5 property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 
not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

1 0 xanthine-guanine phosphoribosyl-transferase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to Chappel; 
U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International Application No. PCT/US90/06436 

1 5 (W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 

20 inactivated in the geim line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements^ are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 

25 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 

30 Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 
polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 

35 replacing the homologous promoter to provide for increased protein expression. The homologous 
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promoter can be supplemented by insertion of one or more heterologous enhancer elements 
known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
5 polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
10 inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
15 prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
20 Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
25 homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

30 The polynucleotides and proteins of the present invention are expected to exhibit one or 

more of the uses or biological activities (including those associated with assays cited herein) 
identified herein. Uses or activities described for proteins of the present invention may be 
provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 

35 mechanism underlying the particular condition or pathology will dictate whether the 
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polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 
inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
5 polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 
target gene products, either at the level of target gene/protein expression or target protein 
activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 

10 indirectly activate or inhibit the polypeptides of the invention (identified, e.g. , via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 
helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 

15 or in one of the other physiological pathways described herein. 

4.10.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 

20 protein for analysis, characterization or therapeutic use; as markers for tissues in which the 

corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 

25 disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 
sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 

30 an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 

polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et ah, Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 

35 the binding interaction. 
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The polypeptides provided by the present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
5 receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 
development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

10 Any or all of these research utilities are capable of being developed into reagent grade or 

kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the art. 
References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 

15 and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
20 sources or supplements. Such uses include without limitation use as a protein or amino acid 

supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
25 polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

30 A polypeptide of the present invention may exhibit activity relating to cytokine, cell 

proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 

35 or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
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confirmation of cytokine activity. The activity of therapeutic compositions of the present 
invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
5 HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

10 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol 

145:1706-1712, 1990; Bertagnolli etal., Cellular Immunology 133:327-341, 1991; Bertagnolli, 
et al., L Immunol. 149:3778-3783, 1992; Bowman et al, I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 

15 Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. X E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 

20 include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 
Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al., J. Exp. Med. 173:1205-1211, 1991; Moreauetal., Nature 336:690-692, 1988; 
Greenbergeret al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 

25 and human interleukin 6-Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 
1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 
U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 1 1--Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin 

30 9— Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 
J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-ceil clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 

35 Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 
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Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur. J. Immun. 11:405-411, 1981; Takai et al., J. Immunol. 
5 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 

10 cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 
germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 

15 . large quantities of human cells has important working applications for the production of human 
proteins which currently must be obtained from non-human sources or donors, implantation of 
cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 
tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 
cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

20 for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

It is contemplated that multiple different exogenous growth factors and/or cytokines may 
be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 

25 3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

inflammatory protein 1 -alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic 
fibroblast growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 

30 these cells in culture will facilitate the production of large quantities of mature cells. Techniques 
for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 

35 with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 
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layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
5 autocrine expression of the polypeptide of the invention. This will allow for generation of 

undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 

10 identification of differentially expressed genes in stem cell populations that regulate stem cell 
proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 

15 used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 
genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 

20 the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 

25 cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 

30 Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 

accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 

35 exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
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sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
5 proliferation is determined by colony formation on semi-solid support e.g. as described by 
Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 

10 and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating 
utility, for example, in treating various anemias or for use in conjunction with 

15 irradiation/chemotherapy to stimulate the production of erythroid precursors and/or erythroid 
cells; in supporting the growth and proliferation of myeloid cells such as granulocytes and 
monocytes/macrophages {i.e., traditional CSF activity) useful, for example, in conjunction with 
chemotherapy to prevent or treat consequent myelo-suppression; in supporting the growth and 
proliferation of megakaryocytes and consequently of platelets thereby allowing prevention or 

20 treatment of various platelet disorders such as thrombocytopenia, and generally for use in place 
of or complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 
hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 
hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 
those usually treated with transplantation, including, without limitation, aplastic anemia and 

25 paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 
post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) ■ 
as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

30 Suitable assays for proliferation and differentiation of various hematopoietic lines are 

cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
35 and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 
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Assays for stem cell survival and differentiation (which will identify, among others, 
proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, ct al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
5 Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 
with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
10 Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 
stromal cells, Spooncer, R, Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al, eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

15 

4,10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

20 A polypeptide of the present invention which induces cartilage and/or bone growth in 

circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 

25 artificial joints. De novo bone formation induced by an osteogenic agent contributes to the 
repair of congenital, trauma induced, or oncologic resection induced craniofacial defects, and 
also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 

30 bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 
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Another category of tissue regeneration activity that may involve the polypeptide of the 
present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 
other tissue formation in circumstances where such tissue is not normally formed, has 
application in the healing of tendon or ligament tears, deformities and other tendon or ligament 
5 defects in humans and other animals. Such a preparation employing a tendon/ligament-like 
tissue inducing protein may have prophylactic use in preventing damage to tendon or ligament 
tissue, as well as use in the improved fixation of tendon or ligament to bone or other tissues, and 
in repairing defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation 
induced by a composition of the present invention contributes to the repair of congenital, trauma 

10 induced, or other tendon or ligament defects of other origin, and is also useful in cosmetic plastic 
surgery for attachment or repair of tendons or ligaments. The compositions of the present 
invention may provide environment to attract tendon- or ligament-forming cells, stimulate 
growth of tendon- or ligament-forming cells, induce differentiation of progenitors of tendon- or 
ligament-forming cells, or induce growth of tendon/ligament cells or progenitors ex vivo for 

15 return in vivo to effect tissue repair. The compositions of the invention may also be useful in the 
treatment of tendinitis, carpal tunnel syndrome and other tendon or ligament defects. The 
compositions may also include an appropriate matrix and/or sequestering agent as a carrier as is 
well known in the art. 

The compositions of the present invention may also be useful for proliferation of neural 

20 cells and for regeneration of nerve and brain tissue, le. for the treatment of central and peripheral 
nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 
involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 
composition may be used in the treatment of diseases of the peripheral nervous system, such as 
peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

25 system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 
accordance with the present invention include mechanical and traumatic disorders, such as spinal 
cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 
resulting from chemotherapy or other medical therapies may also be treatable using a 

30 composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 
non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 

35 regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 
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kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 
endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 
desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 
to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 
5 A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 
conditions resulting from systemic cytokine damage. 

A composition of the present invention may also be useful for promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
1 0 growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 
Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 
15 WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 
Epidermal Wound Healing, pps. 71-112 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84 (1978). 

20 

4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

A polypeptide of the present invention may also exhibit immune stimulating or immune 
suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 

25 protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 
proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HTV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 

30 specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 

treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 
herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, /. e. , in the treatment of cancer. 
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Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 
rheumatoid arthritis, autoimmune pulmonary inflammation, GuiUain-Barre syndrome, 
autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
5 disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 
venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 

10 Stevens- Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 
suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 

15 polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 

models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1 998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1 999), guinea pig skin sensitization 
test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

20 Using the proteins of the invention it may also be possible to modulate immune 

responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 

25 generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 
in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 

30 of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 
limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 

35 function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
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transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 
followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
5 to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 
of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 
The efficacy of particular therapeutic compositions in preventing organ transplant 

10 rejection or GVHD can be assessed using animal models that are predictive of efficacy in 

humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 
rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1102-11105 

15 (1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 
compositions of the invention on the development of that disease. 

Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 

20 reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 

25 reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 

long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 

30 collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 

myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 
840-856). 

Upregulation of an antigen function {e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
35 responses may be in the form of enhancing an existing immune response or eliciting an initial 
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immune response. For example, enhancing an immune response may be useful in cases of viral 
infection, including systemic viral diseases such as influenza, the common cold, and 
encephalitis. 

Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
5 removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 
patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 

10 invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

A polypeptide of the present invention may provide the necessary stimulation signal to T 
cells to induce a T cell mediated immune response against the transfected tumor cells. In 

15 addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 

reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g, a cytoplasmic-domain truncated portion) of an 
MHC class I alpha chain protein and 02 microglobulin protein or an MHC class II alpha chain 
protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 

20 proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 
with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 
an antisense construct which blocks expression of an MHC class II associated protein, such as 
the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 

25 of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 

tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 
subject may be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by the 
following methods: 

30 Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 

those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 

35 78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. 
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Immunol. 135:1564-1572, 1985; Takai et aL, I. Immunol 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al., 
Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
5 will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

10 Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 

that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

15 Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 
1988; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed 
by dendritic cells that activate naive T-cells) include, without limitation, those described in: 
Guery et al., J. Immunol. 134:536-544, 1995; Inabaet al., Journal of Experimental Medicine 

20 173:549-559, 1991; Macatonia et al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 182:255-260, 1995; Nair et al., Journal of Virology 
67:4062-4069, 1993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inabaet al., Journal of Experimental Medicine 172:631-640, 1990. 

25 Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 

that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et al., Cytometry 
13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 

30 145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antica et al., Blood 84:11 1-1 17, 1994; Fine et al., 
Cellular Immunology 155:111-122, 1994; Galy etal., Blood 85:2770-2778, 1995; Toki etal, 

35 Proc. Nat Acad Sci. USA 88:7548-7551, 1991. 
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4.10.8 ACTIVIN/INHIBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or inhibin-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
5 characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 

stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 
alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 

1 0 spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 
a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 

15 polypeptide of the invention may also be useful for advancement of the onset of fertility in 

sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

20 Assays for activin/inhibin activity include, without limitation, those described in: Vale et 

al., Endocrinology 91:562-572, 1972; Ling etal., Nature 321:779-782, 1986; Vale et al., Nature . 
321:776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

25 4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 
activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 

30 receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 
modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 

35 immune responses against the tumor or infecting agent. 
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A protein or peptide has chemotactic activity foT a particular cell population if it can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
5 determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 
Assays for chemotactic activity (which will identify proteins that induce or prevent 
chemotaxis) consist of assays that measure the ability of a protein to induce the migration of 
cells across a membrane as well as the ability of a protein to induce the adhesion of one cell 
10 population to another cell population. Suitable assays for movement and adhesion include, 

without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 
M. Kruisbeek, D. H. Marguiles, E. M. Shevach s W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
15 1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 

4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
20 thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 

attributes, Compositions may be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
25 treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (eg., stroke). 

Therapeutic compositions of the invention can be used in the following: 
Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
30 45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
35 metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
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invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 
example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
5 condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 

10 compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 
cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 

15 cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 

cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 
associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 
carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

20 kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 
neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 
nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 
tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 
hemangiopericytoma and Karposi's sarcoma. 

25 Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 
administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 

30 effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

The composition can also be administered in therapeutically effective amounts as a 
portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 

35 acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
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Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 
with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutetiiimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
5 Daunorubicin HC1, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 
Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen*mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 

10 Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 
Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 

1 5 exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 
effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 

In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vitro models include proliferation assays of 

20 cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1 987) Culture of 
Animal Cells; A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 
(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 

25 of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et al., Intl. J. Dev. Biol, 40: 1 189-97 (1999) and Li et al., 
Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

30 4.10.12 KECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
35 their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 



54 



WO 01/57188 



PCT/US01/03800 



and their ligands (including without limitation, celhilar adhesion molecules (such as selectins, 
integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
5 receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

1 0 Suitable assays for receptor-ligand activity include without limitation those described in: 

Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; BiereretaL, J.Exp. Med. 168:1145-1156, 1988; 

15 Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stitt et al., Cell 80:661-670, 1995. 

By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays, affinity chromatography, dihybrid screening assays, BIAcore assays, gel 

20 overlay assays, or other methods known in the art. 

Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 
partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 

25 Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 182 (1990) Academic 
Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
caibon-14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

30 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
35 solid support, borne on a cell surface or located intracellularly. One method of drug screening 
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utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 
nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of 
5 complexes between polypeptides of the invention or fragments and the agent being tested or 
examine the diminution in complex formation between the novel polypeptides and an 
appropriate cell line, which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i. e. 3 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 

10 organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

15 The sources of natural product libraries are microorganisms (including bacteria and 

fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 

20 review, see Science 252:63-68 (1998). 

Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 
organic compounds and can be readily prepared by traditional automated synthesis methods, 
PGR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 

25 peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 
For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
Biotechnol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol Biotechnol 9(3):205-23 (1998); Hruby et al, Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Dorner et al, Bioorg Med Chem, 4(5):709-15 (1996) (alkylated dipeptides). 

30 Identification of modulators through use of the various libraries described herein permits 

modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 

35 for either cell/animal death or prolonged survival of the animal/cells. 
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The binding molecules thus identified may be complexed with toxins, e.g., ricin or 
cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
5 complexed with imaging agents for targeting and imaging purposes. 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 

10 previously unknown binding partners for receptor polypeptides of the invention. For example, 
expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 

15 of different libraries used for the identification of compounds, and in particular small molecules, 
that modulate (i.e., increase or decrease) biological activity of a polypeptide of the invention. 
Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 
ligands, or cocktails of ligands to two cells populations that are genetically identical except for 
the expression of the receptor of the invention: one cell population expresses the receptor of the 

20 invention whereas the other does not. The response of the two ceil populations to the addition of 
ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 
polypeptide of the invention in cells and assayed for an autocrine response to identify potential 
ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 
in the art can be used to identify binding partner polypeptides, including, (1) organic and 

25 inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the . 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 

30 protein, whose ligand has been identified, is produced in a host cell. The cell is then incubated 
with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

35 
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4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
5 cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 
process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 

10 shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 
endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 

1 5 Compositions of this invention may be utilized to prevent or treat conditions such as, but not 
limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 

20 acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
25 therapeutic that promotes or inhibits function of the polynucleotides anchor polypeptides of the 
invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblasts, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
30 Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
35 polypeptides of the invention, and which can be treated upon thus observing an indication of 
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therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
5 limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sev£r a portion of the nervous system, or compression 
injuries; 

10 (ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 

results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by human 

15 immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 
injured as a result of a degenerative process including but not limited to degeneration associated 
with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

20 sclerosis; 

(v) lesions associated with nutritional diseases or disorders, in which a portion of the 
nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 

25 callosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not limited to 
diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
30 neurotoxins; and 

(viii) demyelinated lesions in which a portion of the nervous system is destroyed or 
injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 
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Therapeutics which are useful according to the invention for treatment of a nervous 
system disorder may be selected by testing for biological activity in promoting the survival or 
difFerentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 
5 (i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

(Hi) increased production of a neuron-associated molecule in culture or in vivo, e.g. , 
choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 
10 Such effects may be measured by any method known in the art. In preferred, 

non-limiting embodiments, increased survival of neurons may be measured by the method set 
forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
15 be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 

depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 
conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 
20 invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 
trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 
neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 
25 muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 
poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 
(Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

30 A polypeptide of the invention may also exhibit one or more of the following additional 

activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without Umitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 

35 (such as, for example, breast augmentation or diminution, change in bone form or shape); 
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effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or components); effecting behavioral characteristics, including, without 
5 limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 

(including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
10 hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 
as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

1 5 4.10.19 IDENTIFICATION OF POLYMORPHISMS 

The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
20 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

25 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

30 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

35 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
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absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 
5 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

10 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 23:129. 

1 5 Induction of the disease can be caused by a single injection, generally intradermally, of a 
suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 

20 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 1 4, 1 5, 1 8, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 

25 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
30 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 
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One embodiment of the invention is the administration of an effective amount of the 
polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
5 exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of the invention will normally be determined by the 
prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about O.Oljxg/kg to 100 mg/kg of body weight, with 

10 the preferred dose being about 0. 1 fig/kg to 1 0 mg/kg of patient body weight. For parenteral 

administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 

1 5 additives that maintain the isotonicity and stability of the polypeptide or other active ingredient. 
The preparation of such solutions is within the skill of the art. 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

20 A protein or other composition of the present invention (from whatever source derived, 

including without limitation from recombinant and non-recombinant sources and including 
antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 

25 may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 
fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 

30 invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-1 5, IFN, TNF0, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 

35 include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 
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factor (PDGF), transforming growth factors (TGF-a and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
5 treatment. Such additional factors and/or agents may be included in the pharmaceutical 
composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or antithrombotic factor, or anti- 

10 inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 
hematopoietic factor, thrombolytic or antithrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, EL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 

1 5 invention may comprise a protein of the invention in such multimeric or complexed form. 

As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 

20 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 

25 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

30 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

35 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
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hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokme(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 
5 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thxombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
10 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
15 ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often 
in a depot or sustained release formulation. In order to prevent the scarring process frequently 
20 occurring as complication of glaucoma surgery, the compounds rnay be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
afflicted tissue. 

25 The polypeptides of the invention are administered by any route that delivers an effective 

dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

30 similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

Pharmaceutical compositions for use in accordance with the present invention thus may 
35 be formulated in a conventional manner using one or more physiologically acceptable carriers 
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comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 
5 lyophilizing processes. Proper formulation is dependent upon the route of administration 
chosen. When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered orally, protein or other active ingredient of the present 
invention will be in the form of a tablet, capsule, powder, solution or elixir. When administered 
in tablet form, the pharmaceutical composition of the invention may additionally contain a solid 

10 carrier such as a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 
95% protein or other active ingredient of the present invention, and preferably from about 25 to 
90% protein or other active ingredient of the present invention. When administered in liquid 
form, a liquid carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, 
mineral oil, soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 

15 pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

20 When a therapeutically effective amount of protein or other active ingredient of the 

present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of apyro'gen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 

25 the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 
other vehicle as known in the art. The pharmaceutical composition of the present invention may 

30 also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous 
solutions, preferably in physiologically compatible buffers such as Hanks's solution, Ringer's 
solution, or physiological saline buffer. For transmucosal administration, penetrants appropriate 
to the barrier to be permeated are used in the formulation. Such penetrants are generally known 

35 in the art. 
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For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutical^ acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 
liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
5 treated. Pharmaceutical preparations for oral use can be obtained fiom a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 
preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 

10 gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 

carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 
purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 

15 talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 

20 gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 

sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 
suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 

25 stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 
invention are conveniently delivered in the form of an aerosol spray presentation from 

30 pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 

dicUorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount Capsules and cartridges of, e.g. , gelatin for use 
in an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

35 suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
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administration by injection, e.g. , by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
5 stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 
vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 

10 triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
solutions. Alternatively, the active ingredient may be in powder form for constitution with a 

15 suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 

20 implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 

25 system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 
polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 

30 system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 
co-solvent components may be varied; for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 

35 biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
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sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 
known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
5 Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 
skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 

10 biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 
or excipients. Examples of such carriers or excipients include but are not limited to calcium 
carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

15 polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 
provided as salts with pharmaceutical^ compatible counter ions. Such pharmaceutical^ 
acceptable base addition salts are those salts which retain the biological effectiveness and 
properties of the free acids and which are obtained by reaction with inorganic or organic bases 
such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

20 monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 
the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 
protein(s) or other active ingredients) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 

25 lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 
those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 

30 MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 
pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 

35 . which protein of the present invention is combined, in addition to other phannaceutically 
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acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 
lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
5 liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501/728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upon the nature and severity of 

10 the condition being treated, and on the nature of prior treatments which the patient has 

undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 
attending physician will administer low doses of protein or other active ingredient of the present 
invention and observe the patient's response. Larger doses of protein or other active ingredient 

15 of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
contain about 0.01 jag to about 100 mg (preferably about 0.1 ^ig to about 10 mg, more preferably 
about 0. 1 fig to about 1 mg) of protein or other active ingredient of the present invention per kg 

20 body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 
composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 

25 delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 
described above, may alternatively or additionally, be administered simultaneously or 
sequentially with the composition in the methods of the invention. Preferably for bone and/or 

30 cartilage formation, the composition would include a matrix capable of delivering the 

protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 
capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 
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The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 
may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 
5 hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 

10 mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 
glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 

15 In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 

cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
(including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

20 hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 

carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and polyvinyl alcohol). 
The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 

25 total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 
compositions, proteins or other active ingredients of the invention may be combined with other 

30 agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 

question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-oc and TGF-P), and 
insulin-like growth factor (IGF). 

The therapeutic compositions are also presently valuable for veterinary applications. 

35 Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
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patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 
modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
5 damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution 
and with inclusion of other proteins in the pharmaceutical composition. For example, the 
addition of other known growth factors, such as IGF I (insulin like growth factor I), to the final 

10 composition, may also effect the dosage. Progress can be monitored by periodic assessment of 
tissue/bone growth and/or repair, for example, X-rays, histomorphometric determinations and 
tetracycline labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 

1 5 mammalian subject Polynucleotides of the invention may also be administered by other known 
methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 
the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

20 

4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
intended purpose. More specifically, a therapeutically effective amount means an amount 

25 effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 

30 circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC 5 o as determined in cell culture (i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 
Such information can be used to more accurately determine useful doses in humans. 
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A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 
5 population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

10 of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., Fingl et aL, 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 

1 5 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

20 Dosage intervals can also be determined using MEC value. Compounds should be 

administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. in cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

25 An exemplary dosage regimen for polypeptides or other compositions of the invention 

will be in the range of about 0.01 \xg/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 (ig/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

30 The amount of composition administered will, of course, be. dependent on the subject 

being treated, on the subject's age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 
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The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
5 invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 

10 invention. The term "antibody" as used herein refers to immunoglobulin molecules and 

immunologically active portions of immunoglobulin (Ig) molecules, i.e. 9 molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a t> 5 F ab - and F( a b-)2 
fragments, and an F a b expression library. In general, an antibody molecule obtained from 

15 humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
such as IgGi, IgG2, and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

20 An isolated related protein of the invention may be intended to serve as an antigen, or a 

portion or fragment thereof, and additionally can be used as an immunogen to generate 
antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 

25 antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 
of the full length protein, (for example the amino acid sequence shown in SEQ ID NO: 1351), 
and encompasses an epitope thereof such that an antibody raised against the peptide forms a 
specific immune complex with the full length protein or with any fragment that contains the 
epitope. Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 

30 15 amino acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. 
Preferred epitopes encompassed by the antigenic peptide are regions of the protein that are 
located on its surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 

35 hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 
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indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 

to encode surface residues useful for targeting antibody production. As a means for targeting 

antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 

may be generated by any method well known in the art, including, for example, the Kyte 
5 Doolittle or the Hopp Woods methods, either with or without Fourier transformation* See, e.g. , 

Hopp and Woods, 1981, Proc. Nat Acad. Sci. USA 78: 3824-3828; Kyte and Doolittle 1982, J. 

Mot Biol 157: 105-142, each of which is incorporated herein by reference in its entirety. 

Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 

fragments, analogs or homologs thereof, are also provided herein. 
10 A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

thereof, may be utilized as an immunogen in the generation of antibodies that 

immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 

monoclonal antibodies directed against a protein of the invention, or against derivatives, 
1 5 fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 

Manual, Harlow E, and Lane D, 1 988, Cold Spring Harbor Laboratory Press, Cold Spring 

Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 

5.13.1 Polyclonal Antibodies 

20 For the production of polyclonal antibodies, various suitable host animals (e.g. , rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

25 recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

30 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

35 synthetic trehalose dicorynomycolate). 
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The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 
5 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

10 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 

15 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 

binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 

20 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or a 
fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human 

25 origin are desired, or spleen cells or lymph node cells are used if non-human mammalian sources 
are desired. The lymphocytes are then fused with an immortalized cell line using a suitable 
fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal 
Antibodies: Principles and Practice . Academic Press, (1986) pp. 59-103). Immortalized cell 
lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and 

30 human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can 
be cultured in a suitable culture medium that preferably contains one or more substances that 
inhibit the growth or survival of the unfused, immortalized cells. For example, if the parental 
cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the 
culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and 

35 thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 
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Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 
5 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol.. 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications , Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

10 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELIS A). Such techniques and assays are known in the 

15 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem.. 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 

20 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fluid by conventional immunoglobulin purification procedures such 

25 as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, 
dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

30 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

35 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 
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example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
5 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 



5.13.2 Humanized Antibodies 

10 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab r )2 or other antigen- 

15 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature. 321 :522-525 (1986); Riechmann et al., Nature . 332:323-327 (1988); Verhoeyen et al., 
Science. 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

20 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

25 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.. 

30 2:593-596(1992)). 



5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
35 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
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Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
5 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al, 1983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

10 including phage display libraries (Hoogenboom and Winter, I Mol. Biol., 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g. , mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

15 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368= 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-51 (1996V); Neuberger (Nature Biotechnology 14. 826 (1996)); and 

20 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal* s endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

25 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

30 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B 
cells which secrete fully human immunoglobulins. The antibodies can be obtained directly from 
the animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

35 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 
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immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
5 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 
5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

10 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

15 an expression vector containing a nucleotide sequence encoding a light chain into another 

mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 

20 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
25 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F a b expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal Fab fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
30 may be produced by techniques known in the art including, but not limited to: (i) an.F^^ 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F a b fragment generated 
by reducing the disulfide bridges of an F( a b')2 fragment; (iii) an F a b fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

35 5.13.5 Bispecific Antibodies 
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Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 
5 Methods for making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature. 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

10 potential mixture of ten different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al, 1991 EMBO J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

15 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 

preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 

20 light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al., Methods in Enzvmologv. 121:21 0 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 

25 recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 

30 acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab') 2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 

35 prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
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wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab 5 fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
5 derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

10 coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 

15 of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5):1547-1553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 

20 different antibodies by gene fiision. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

25 heavy-chain variable domain (Vh) connected to a light-chain variable domain (Vl) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the Vh and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

30 reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

35 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
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a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG(Fc R),suchasFc RI(CD64),Fc RII (CD32) and Fc RIII (CD16)soas to focus 
cellular defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies 
can also be used to direct cytotoxic agents to cells which express a particular antigen. These 
5 antibodies possess an antigen-binding arm and an arm which binds a cytotoxic agent or a 

radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody 
of interest binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

10 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

15 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 



20 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

25 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med,, 176: 1191-1195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

30 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
35 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
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bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 
5 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

10 radionuclides are available for the production of radioconjugated antibodies. Examples include 
2U Bi, I31 I, 13 V 90 Y,aiid ,M Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

15 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-^diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 

20 Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
25 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 



4.14 COMPUTER READABLE SEQUENCES 

30 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

35 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
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artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 
5 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

10 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2 3 Sybase, 

1 5 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO.1-1350 or a representative 
fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 

20 sequences of SEQ ID NO: 1 -1 3 5 0 in computer readable form, a skilled artisan can routinely 
access the sequence information for a variety of purposes. Computer software is publicly 
available which allows a skilled artisan to access sequence information provided in a computer 
readable medium. The examples which follow demonstrate how software which implements the 
BLAST (Altschul et aL, J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et aL, Comp. 

25 Chem. 17:203-207 (1993)) search algorithms on a Sybase system is used to identify open reading 
frames (ORFs) within a nucleic acid sequence. Such ORFs may be protein encoding fragments 
and may be useful in producing commercially important proteins such as enzymes used in 
fermentation reactions and in the production of commercially useful metabolites. 

As used herein, "a computer-based system" refers to the hardware means, software 

30 means, and data storage means used to analyze the nucleotide sequence information of the 

present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 

35 computer-based systems of the present invention comprise a data storage means having stored 
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therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded thereon 
5 the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 

10 motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith-Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTTDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 

15 software packages for conducting homology searches can be adapted for use in the present 

computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
present as a random occurrence in the database. The most preferred sequence length of a target 

20 sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

As used herein, "a target structural motif," or "target motif," refers to any rationally 
25 selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 
to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
30 sequences). 



4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
control gene expression through triple helix formation or antisense DNA or RNA, both of which 
35 methods are based on the binding of a polynucleotide sequence to DNA or RNA. * 
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Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et aL, Nucl. Acids Res. 6:3073 (1979); Cooney et al, Science 15241 :456 (1988); and Dervan 
et al., Science 251 : 1360 (1991)) or to the mKNA itself (antisense - Olmno, J. Neurochem. 
5 56:560 ( 1 99 1); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, 
Boca Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA 
transcription from DNA, while antisense RNA hybridization blocks translation of an mRNA 
molecule into polypeptide. Both techniques have been demonstrated to be effective in model 
systems. Information contained in the sequences of the present invention is necessary for the 
1 0 design of an antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 

15 acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 

20 detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 
detected in the sample. 

25 In general, methods for detecting a polypeptide of the invention can comprise contacting 

a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more of the 

30 antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 
employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 

35 skilled in the art will recognize that any one of the commonly available hybridization, 
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amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 
Amsterdam, The Netherlands (1986); Bullock, G.R. et al., Techniques in Immunocytochemistry, 
5 Academic Press, Orlando, FL Vol. 1 (1982), Vol 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 
sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 

10 will vary based on the assay format, nature of the detection method and the tissues, cells or 

extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 

1 5 necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

20 In detail, a compartment kit includes any kit in which reagents are contained in separate 

containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 
another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 

25 compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 
contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 

30 primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 
established kit formats which are well known in the art. 

35 4.17 MEDICAL IMAGING 
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The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
5 a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 

pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 



4.18 SCREENING ASSAYS 
10 Using the isolated proteins and polynucleotides of the invention, the present invention 

further provides methods of obtaining and identifying agents which bind to a polypeptide 

encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO:l- 

1350, or bind to a specific domain of the polypeptide encoded by the nucleic acid. In detail, said 

method comprises the steps of: 
1 5 (a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 
20 the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 

the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
25 invention for a time sufficient to form a polypeptide/compound complex, and detecting the 

complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 
30 sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

sequence expression, so that if a polypeptide/compound complex is detected, a compound that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 
35 activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 
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activity observed in the absence of the compound). Alternatively, compounds identified via such 
methods can include compounds which modulate the expression of a polynucleotide of the 
invention (that is, increase or decrease expression relative to expression levels observed in the 
absence of the compound). Compounds, such as compounds identified via the methods of the 
5 invention, can be tested using standard assays well known to those of skill in the art for their 
ability to modulate activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 
and screened at random or rationally selected or designed using protein modeling techniques. 

10 For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 

the like are selected at random and are assayed for their ability to bind to the protein encoded by 
the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 

1 5 readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

20 In addition to the foregoing, one class of agents of the present invention, as broadly 

described, can be used to control gene expression through binding to one of the ORFs or EMFs 
of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 

25 multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 
ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

30 Agents suitable for use in these methods preferably contain 20 to 40 bases and are 

designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 
al. 5 Science 25 1 : 1360 (1 991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 

35 Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
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from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 
5 Agents which bind to a protein encoded by one of the ORFs of the present invention can 

be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 
present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

10 4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO:1-1350. Because the corresponding gene is only expressed in a limited 
15 number of tissues, a hybridization probe derived from of any of the nucleotide sequences SEQ 
ID NO: 1-1350 can be used as an indicator of the presence of RNA of cell type of such a tissue in 
a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PGR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 

20 additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 
PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 
Other means for producing specific hybridization probes for nucleic acids include the 

25 cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 
are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 

30 nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 
chromosome using well known genetic and/or chromosomal mapping techniques. These 
techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
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chromosome spreads has been described, among other places, in Verma et al (1988) Human 
Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
5 of genetic map data can be found in the 1 994 Genome Issue of Science (265 : 1 98 1 f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 
predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 

10 4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e. , small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those of 

1 5 skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagateief a/., 1985;Dahlenef a/., 1987; Morrissey& Collins, (1989) Mol. Cell 
Probes 3 (2) 1 89-207) or by covalent binding of base modified DNA (Keller et al„ 1 988; 1 989); all 

20 references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1 994) Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 
streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, 

25 Oslo. Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). t 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
Laboratories have developed a method by which DNA can be covalently bound to the microwell 
3 0 surface termed Covalink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphorarnidate bond, allowing immobilization of more than 1 pmol of DNA 
(Rasmussen^a/., (1991) Anal. Biochem. 198(1) 138-42). 
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The use of CovaLinkNH strips for covalent binding of DNA molecules at the 5'-end has 
been described (Rasmussenet al, (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al., (1983) Nucleic Acids Res. 1 1(8) 6513-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidate bond joins the DNA to the 
5 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 
grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidate bond, the oligonucleotide terminus must have a 5 r -end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidinused to bind the probes. 

10 More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 

denaturing for 1 0 min. at 95°C and cooling on ice for 1 0 min. Ice-cold 0. 1 M 1 -methylimidazole, 
pH 7.0 (1-Melni7), is then added to a final concentration of 10 mM 1-Melm 7 . A ss DNA solutionis 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 

Carbodiimide 0.2 M l-ethylO-(3-dime%laminopropyl)-carbodiiiiiide (EDC), dissolved in 

15 10 mM 1-Melm7, is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g. , Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

It is contemplated that a further suitable method for use with the present invention is that 

20 described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3'-reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 
nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 

25 conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 
employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 

3 0 Fodor et al. (1991) Science 25 1 (4995) 767-73 , incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et al ( 1 99 1 ) Nucleic Acids Res. 
19(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 
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To link an oligonucleotide to a nylon support, as described by Van Ness etal (1 99 1 ), 
requires activation of the nylon surface via alkylation and selective activation of the 5'-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
5 light-generated synthesis described by Pease et al, (1994) PNAS USA 91(1 1) 5022-6, incorporated 
herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotideprobes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
5'-protectedAT-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
10 combinatorial synthesis strategies. Amatrixof 256 spatially defined oligonucleotideprobes may be 
generated in this manner. 

421 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
15 including mRNA without any amplification steps. For example, Sambrookef al (1989) describes 
three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in M13, plasrnid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 

20 may be prepared or dispensed in multi well plates. About 100-1 000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 924-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

25 Low pressure shearing is also appropriate, as described by Schriefer et al (1990) Nucleic 

Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of 
these studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 

30 fragmentation methods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, Cvi JI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
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of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

The restriction endonuclease CviJl normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
5 this enzyme (CwJI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC19 (2688 base pairs). Fitzgerald et al (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JI* * digest of pUC 1 9 that was size 
fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
Ml 3 cloning vector. Sequence analysis of 76 clones showed that CviJl* * restricts pyGCPy and 
1 0 PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
1 5 electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturation of the DNA fragments before they are contacted with the 
20 chip. Phosphate groups must also be removed from genomic DNA by methods known in the art, 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 
Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 2 0 nl of a DNA solution to a 

25 nylon membrane. By offset printing, a density of dots higher than the density of the wells is 

achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselectednumber of rows and columns, separate subsets (subarrays) 
may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 

30 subarrays may represent replica spotting of the same samples. In one example, a selected gene 

segment may be amplified from 64 patients . For each patient, the amplified gene segment may be in 
one 96-well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 
prepared. By using a 96-pin device, all samples may be spotted on one 8 x 12 cm membrane. 



95 



WO 01/57188 



PCT/US01/03800 



Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays aie identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville , Illinois) 
which may be partitioned by physical spacers e. g. a plastic grid molded over the membrane, the grid 
5 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 

1 0 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 

1 5 variations in the practice of the invention are expected to occur to those skilled in the art upon 
considerationof the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 

All references cited within the body of the instant specification are hereby incorporated by 
reference in their entirety. 

20 5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 
A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
human tissues and in some cases isolated from a genomic library derived from human chromosome 
25 using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences 
which flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and 
screened with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were 
clustered into groups of similar or identical sequences. Representative clones were selected for 
30 sequencing. 

In some cases, the 5 ! sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
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(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
Amplification of cDN A Ends) was performed to further extend the sequencein the 5' direction. 

5.2 EXAMPLE 2 

5 Novel Contigs 

The novel contigs of the invention were assembled from sequences that were obtained from 
a cDNA library by methods described in Example 1 above, and in some cases sequences obtained 
from one or more public databases. The sequences for the resulting nucleic acid contigs are 
designated as SEQ ID NO: 1-1350 and are provided in the attached Sequence Listing. The contigs 

1 0 were assembled using an EST sequence as a seed. Then a recursive algorithm was used to extend 
the seed EST into an extended assemblage, by pulling additional sequences from different databases 
(i.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 1 14, and UniGene 
version 101) that belong to this assemblage. The algorithm terminated when there was no 
additional sequences from the above databases that would extend the assemblage. Inclusion of 

1 5 component sequences into the assemblage was based on a BLASTN hit to the extending 
assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Table 3 sets forth the novel predicted polypeptides (including proteins) encoded by the 
novel polynucleotides (SEQ ID NO: 1 89-282) of the present invention, and their corresponding 
nucleotide locations to each of SEQ ID NO: 1 89-282. Table 3 also indicates the method by which 

20 the polypeptide was predicted. Method A refers to a polypeptide obtained by using a software 

program called FASTY (available from http ://fasta.bioch. virginia.edu) which selects a polypeptide 
based on a comparison of the translated novel polynucleotide to known polynucleotides (W.R. 
Pearson, Methods in Enzymology, 183:63-98 (1990), herein incorporated by reference). Method B 
refers to a polypeptide obtained by using a software program called GenScan for human/vertebrate 

25 sequences (available from Stanford University, Office of Technology Licensing) that predicts the 
polypeptide based on a probabilistic model of gene structure/compositionalproperties (C. Burge 
and S. Karlin, J. Mol. Biol., 268:78-94 (1997), incorporatedhereinby reference). Method C refers 
to a polypeptide obtained by using a Hyseq proprietary software program that translates the novel 
polynucleotide and its complementary strand into six possible amino acid sequences (forward and 

30 reverse frames) and chooses the polypeptide with the longest open reading frame. 

The nearest neighbor results for SEQ ID NO: 1-1350 were obtained by a BLAST? 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq database October 
12, 2000, update 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the 
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closest homologue for SEQ ID NO: 1-1 3 50. The nearest neighbor results for SEQ ID NO: 1- 
1350 are shown in Table 2 below. 

Tables 1, 2 and 3 follow. Table 1 shows the various tissue sources of SEQ ID NO: 1-1350. 
Table 2 shows the nearest neighbor result for the assembled contig. The nearest neighbor result 
5 shows the closest homolog with an identifiable function for each assemblage. Table 3 contains the 
start and stop nucleotides for the translated amino acid sequence for which each assemblage 
encodes. Table 3 also provides a correlation between the amino acid sequences set forth in the 
Sequence Listing, the nucleotide sequences set forth in the Sequence Listing and the SEQ ID NO. in 
USSN 09/496,914. 
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TABLE 1 



Tissue Origin 


RNA Source 


Hvsea Librarv "Name 


SEQ ID NOS: 


adult brain 


GIBCO 


AB3001 


111 I5l 188 215 662-665 877 910 927 
976 1233 1319 


adult brain 


GIBCO 


ABD003 


4149 74101 111 120 132 141-142 151 
217 225 238 271 317 404 446 469 503 
513-514 535 550 564 573 666-669 798 
898 910 927 976 1067 1083 1085 1178 
1254 


adult brain 


Clontech 


ABR001 


39 216 238 327 356 535 927 1056 1 121 
1178-1180 1199 1251 


adult brain 


Clontech 


ABR006 


74 611 949 10341136 


adult brain 


Clontech 


ABR008 


14 32 41 61 81 86 89 120 132 138 145 
147 188 197 208 225 227-239 250 300- 
303 312 316 328-331 340 357-362 374 

10n 10>l lOI Af\0 A 1 A A A £ A AO AHA A CH 

ioU io4-iy 1 4Uo 414 44o 44o 4o4-4t>7 

AQ1 AQ.1t AQ< AQA. «n coi CQC 

Ho5 4oo 4iO-4yo J\)j J 1Z JZl jjj 

^71 S77 ^QA *\QA ^QB AIA &A\ 

fi^R £££ £SM 77^ 7A7 1£*A IfJl 7ftfi 8A1 
OJO OOO OOJ /ZD /H-Z /OH /Of /OO oVl 

805 810 823 826 829 831 836 841 887- 
923 927 934 943 950-951 963 976 995 
i onn-1 fift l ion* 1 ; ifi?tf imd in^7- 

iv/uv/-iuui ivuo luzu iujh luto iuj/* 
1067 1086 1088 1090 1118 1120 1122- 
1 \ ?R 114? 1 \ (D 1 1R1-119? T 1 OQ 1?f|4 
1218-1219 1225 1232 1253 1267 1271- 
1306 1342 1347 1349-1350 


adult brain 


Clontech 


ABR011 


49 238 1219 


adult brain 


BioChain 


ABR012 


74 238 


aflitlt' rvrtiiTi 
dUUU UlaUl 


juviuugen 


a t> -p f\ i q 


QAQ 17£R 
ouo IzOo 


adult brain 


Invitrogen 


ABT004 


49 117 138 191217 252 291 305 535 
566 596 663 670 746 798 816-819 876 
892 898 922 943 963 1034-1036 1 121 


cultured 
preadipocytes 


Strategene 


ADP001 


41 74 101 138 211 238 304 537 582 
740 798 883 943 976 1067 


adrenal gland 


Clontech 


ADR002 


49 74 101 111 120127 151215 238 
240-247 316 330 363-364 404 414 534- 
535 833 924-940 950 963 976 1001 
1003 1067-10701118 1156 1 193-1200 

i jZD 


adult heart 


GIBCO 


AHR001 


38 49 71-72 74-77 79 92 99 101 111 
118 129 132 138 151 158-163 182 195- 
203 215 217 238 264 269 353 384 398 
408 434-439 446 504 512-513 519 537 
562-573 577 611-614 616-619 658 661 
671-672 722 734 757-773 815 828-835 
874 891 898 919 926-927 976 988 
in*?i 10^7 1041 ifi£7 m^7 imi men 

1UZ1 1UJ / LKJHi 1UOZ 1UO/ lv/1 1U5U 

1083 1093 1122 1131 1185 1201 1254 
1308 1331 1335 


adult kidney 




AKJJUU1 


A\ AC\ <1 71 7/t TO 0< C\A 1 f\f\ 1 rtl 1 AT 

41 4y 31 /1-/4 /o-oj V4 1UU-101 1U3- 
107 1 1 1 1 1Q-190 1351 1S1 1 57 71 5 917- 

218 238 250 264 294 304 384 404 440 
446 454 477 504-505 509 514 518-519 
535 537 564 574-583 620-627 639 653 
673-675 705 753 789 831 844 851 859 
877 909 918 927 956 963 976 1067 
1074 1083 1095 1178 1302 1331 1335 


adult kidney 


Invitrogen 


AKT002 


11-12 41 49 111-112215-217294 316 
446 487 564 575 844 868 910 927 976 
1116 


adult lung 


GIBCO 


ALG001 


8 101 ill 151 187 402 446 490 514 
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518 537 545 549 580 582 592 594 634 
640 651-652 676-678 725 851 873 918 
952 976 1042 1067 1076 1083 1152 


lymph node 


Clontech 


ALN001 


8 111 121 151 180-182188 215 537 
545 549 651 679-682 789 804-810 868 
873 927 952 976 1042 1059 1335 


young liver 


GIBCO 


ALV001 


8 64 79 1 1 1 186 215-216 238 446 514 
5 19 537 564 653 683-684 698 753 798 
813 833 840 858 927 976 1038-1039 
1051 1085 1224 1245 1256 


adult liver 


Invitrogen 


ALV002 


40 71 292-293 305 384 468-469 496 
505 657 675 714 753 832 844 941-942 
976 1040 1076 1256 1293 


adult liver 


Clontech 


ALV003 


976 


adult ovary 


Invitrogen 


AOV001 


8 32 36 38 41 49 5 1 7 1 74 79-80 101 
104 111 120 122-125 138 140 143-149 
151 188-190 207-212 215-217 238 264 
3 16 384 409 440 445-446 496 504 512 
514 518-519 535 537 549-550 564 566 
571 580 582 600 618 638 657 667 681 
685-697 699 705 722 735-744 761 771 
815 833 842-865 868 875-876 918 926- 
927 950 952 963 976 1023 1042 1048 
1051 1059 1072 1076 1083 1117 1120 
1124 1131 1144 1174 1224 1268 1331 
1335 


adult placenta 


Clontech 


APL001 


102 217 238 537 641 700 


placenta 


Invitrogen 


APL002 


663 851 1048 


adult spleen 


GIBCO 


ASP001 


8 45 74 1 1 1 132 140 151 185 217 238 
294 414 446 477 504 514 534 545 549 
592 722 873 883 952 976 1041-1042 
1083 1093-1094 1152 1224 


testis 


GIBCO 


ATS001 


72 107 111 113 126 140 151 183 215 
238 446 497 537 642 701-706 811 877 
927 962 976 1083 1117 1131 


adult bladder 


Invitrogen 


BLD001 


41 151 191402-405 409 414 496 545 
592 607 706 873 952 1178 1329-1335 


bone marrow 


Clontech 


BMD001 


8 58-62 65-68 74 79 108 111 116 137 
147 151. 164-174 213-215 238 305-307 
374 404 446 460 466 5 16 519 534 538- 
541 544-546 549-554 566 584 586 592 
596 607 610 628-629 643-645 652 707- 
708 774-789 844 866-871 873 919 927 
952 963 976 998 1034 1042 1064 1083 
1085 1120 1132 1152 1225 1229 1268 
1307 1310 


bone marrow 


Clontech 


BMD002 


6 8 37-38 52 74 77 105 1 1 1 129 132 
210 317 510-511 545 549 581 598 628 
638 724 766 789 844 860 868 873 919 
927 952 963 968 976 1042 1111 1141 
1160-1161 1229 1266 1346 


bone marrow 


Clontech 


BMD004 


111238 282 549 1083 


adult colon 


Invitrogen 


CLN001 


52 260 264 299 494 536 545 564 592 
844 873 877 952 976 1042 1 152 1268 
1336-1337 


adult cervix 


BioChain 


CVX001 


49 51 129 132 151 205 207 238 332- 
335 365-367 392-401 440 466 470-471 
518 537 597 629 832 877 927 976 1006 
1085 1117 1129-1134 1192 1202-1205 
1219 1309-1328 


diaphragm 


BioChain 


DIA002 


74 976 1083 
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endothelial cells 


Strategene 


EDT001 


32 40-41 49 74 79 101 111 120 132 
138 151 204-206 215-217 238 269 316 
414 433 505 510 513 550 555 580 582 
596 675 722 745 798 814 836-841 851 
918 976 1041 1043 1073 1083 1131 
1331 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM001 


525-532927 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM003 


47 525 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM004 


525 927 


Genomic clones 
from the short arm 
of chromosome 8 


Genomic DNA 
from Genetic 
Research 


EPM005 


531 


esophagus 


BioChain 


ESO002 


74 138 238 


fetal brain 


Clontech 


FBR001 


441-442 927 


fetal brain 


Clontech 


FBR004 


215 893 927 1001 


fetal brain 


Clontech 


FBR006 


48 61 101 120 132 138 140 147 208 
225 271 317 319 336 359 368 405-414 
519 550 571 594 686 715 722 764 824 
829 836 859 909 927 943 947 963 1057 
1067-1068 1104 1135-1140 1162 1206- 
1207 1235 1268 1288 1307-1308 1319 
1338-1350 


fetal brain 


Clontech 


FBRs03 


111446 


fetal brain 


Invitrogen 


FBT002 


41 51 120 151 392-194 264 504 512 
535 683 761 798 820-827 844 876 909 
963 976 1026 1048 1083 1 144 1302 


fetal heart 


Invitrogen 


FHR001 


446 566 761 


fetal kidney 


Clontech 


FKD001 


51 74 111 127 140 151 184 294 537 
550 630-631 1319 


fetal kidney 


Clontech 


FKD002 


111 9761083 


fetal kidney 


Invitrogen 


FKDQ07 


238 974 


fetal lung 


Clontech 


FLG001 


463 566 976 10741083 1093 


fetal lung 


invitrogen 


FLG003 


41 238 330 407415-416 537 573 844 
859 1048 1083 1116 1192 


fetal liver-spleen 


Columbia 
University 


FLS001 


8 14 34-35 37 41 43 49 51 54-56 63-64 
69-71 74 77 79 87-90 101 107 110-111 
114 120 128-131 138 140 147 150-155 
197 210 215 217 225 238 312 367 384 
414 440 446 460 468 483 496 504-507 
511-515 518-519 523 533-535 537 541 
544-545 547-550 555-560 564 566 571 
577 582 5 85-586 598 636 646-647 649 
652 664 698 709-710 714 722-723 73 1 
735-736746-753 761 784 798 823 829 
832 844 851 858-859 868 873 876 898 
927 943 949 952 963 976 984 1002 
1021 1023 1040 1042 1044 1050 1083 
1093 11161120 1129 1 131 1144 1174 
1217 1251 1254 1256 1302 1308 1311 
1319 


fetal liver-spleen 


Columbia 
University 


FLS002 


8 36-37 41-46 49 54 64 71 74 79 101 
111 120 129 147207 210215-216238 
250 330 353 359 366 383-384 414 478 
505 508-509 511 515-524 534-535 537 
544-545 564 566 571 577 591 598 638 
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663 671 698 714 722 725 727 751 798 
851 859 873 876 909 927 949 952 983- 
984 1002 1023 1042-1044 1085 1095 
1131 1144 1178 1199 1233 1240-1270 
1331 1340 


fetal liver-spleen 


Columbia 
University 


FLS003 


64 535 976 1256 


fetal liver 


Invitrogen 


FLV001 


8 101 120 138 217 446 468 535 566 
580 722 730 749 844 918 943 976 1051 
1256 1331 


fetal liver 


Clontech 


FLV004 


537 926 1256 


fetal muscle 


Invitrogen 


FMS001 


51 111264 312 369-370404 417-421 
425 535 537 577 598 614 836 857 1 141 
1208 1268 


fetal muscle 


Invitrogen 


FMS002 


537 


fetal skin 


Invitrogen 


FSK001 


13-26 32 4151 89 107 111 147 151 
225 264 316 405 422-429 488-494 496 
519 534-535 537 566675 732 859 876- 
877 898 947 949-950 963 976 1001 
1062 1076 1083 1117 11441165 1268 
1281 


fetal skin 


Invitrogen 


FSK002 


537 812 


fetal spleen 


BioChain 


FSP001 


87 549 


umbilical cord 


BioChain 


FUC001 


27-33 41 49 151 215 238 248-249 301 
316 446 495-503 519 521 534-535 537 
582 634 691 877 883 927 944-950 963 
976 1001 1075 1142-1143 1171 1218 
1243 1308 


fetal brain 


GIBCO 


HFB001 


4149 5779 87 103 111 120 132-135 
138 145 151 188 197 207 215 238 264 
271 294 316 367 414 440 446 466 504 
513-514 535 542-543 550 564 571 596 
635 648-654 675 71 1-715 722-723 798 
832 872 876 883 927 976 1095 1 144 
1168 1171 1178 1211 1335 


macrophage 


Invitrogen 


HMP001 


238 


infant brain 


Columbia 
University 


IB2002 


49-50 77 81 89 105 111 136-138 140 
151 161 175-179 185 216-217 264 295 
299 308-310 371-373 462 476 504 511- 
513 533 537 564 566 571 655-657 662 
683 716-720 723 752 790-803 829 832 
858-859 876 898 909 949 976 1045- 
1047 1076-1087 1090 1093 1116 1122 
1144 1209-1213 1225 1233 1256 1319 
1341 


infant brain 


Columbia 
University 


IB2003 


41 50 77 104 132 215 238 508 512-513 
519 566 655 714 794 918 943 976 1067 
1092-1093 1233 


infant brain 


Columbia 
University 


IBM002 


311472-473 753 1214 


infant brain 


Columbia 
University 


IBS001 


5 1 1 1 1 376 474 790 876 949 1 144 1204 
1221 


lung , fibroblast 


Strategene 


LFB001 


151 316 462 514 534 582 675 939 1 131 


lung tumor 


Invitrogen 


LGT002 


1-7 41 74 79 94 1 15 120 138-139 156 
215 217 269 280 296 337 374-375 384 
404 446 454 475-480 498 5 1 4 5 1 8-5 1 9 
522 537 545 564 577 597 653 658 705 
721-724 754-756 779 859 868 872-874 
876-877 919 927 949 951-952 959 976 
1002 1042 1048-1053 1076 1083 1088- 
1089 1131 1144-1147 1216-1218 1229 
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1293 1311 


lymphocytes 


ATCC 


LPC001 


41 74 111 132 151253 316 446 550 
634 844 927 976 1085 1268 


leukocyte 


GIBCO 


LUC001 


8 1 1 41 74 86 91-98 101 109 1 1 1 120 
147 151 212 215 218 238 252288 312- 
3 1 4. 3 1 6 338 359 408 427 443-447 505 
510 512 514 518 534 545 549-550 561 
564 566 571 577 580 582 587-609 615 
632-638 658-659 698 714 725-728 832 
836 841 859 866 873-874 882-883 918- 
919 927 943 952 963 976 1042 1076 
1083 1090 1148 1152 1168 1195 1219- 
1220 1224 


leukocyte 


Clontech 


LUC003 


74 100 215 232 238 339-341 446 545 
657 660 729 873 883 927 952 963 1008 
1042 1116 1120 1149-1150 1215 1222 


Melanoma from cell 
line ATCC #CRL 
1424 


Clontech 


MEL004 


210 215 238 342 534 545 592 722 873 
919 929 939 952 976 1071 1118 1218 
1235 1245 


mammary gland 


Invitrogen 


MMG001 


8-10 40-41 49 73 80 114 138-140 147 
217 250-256 264 297-299 305 377-378 
398 446 481-486 505 512 537 545 549 
571 592 725 730-733 816 829 836 844 
868 873 876-877 898 926 943 951-960 
963 976 995 1034 1042 1048 1054- 
1055 1076 1083 1091 1093 1 1 16-1117 
1124 1152 1302 


induced neuron cells 


Strategene 


NTD001 


39101 111 138 238 361 1225 1251 
1319 


retinoid acid induced 
neuronal cells 


Strategene 


NTR001 


74 225 976 


neuronal cells 


Strategene 


NTU001 


129 225 238 304 313 361 657 976 


pituitary gland 


Clontech 


PIT004 


976 


placenta 


Clontech 


PLA003 


38 976 


prostate 


Clontech 


PRT001 


1 1 1 188 238 257-258 564 724 961-966 
1067 1095 


rectum 


Invitrogen 


REC001 


238 430-431 841 859 868 963 1001 
1116 


salivary gland 


Clontech 


SAL001 


8 151 402 432-433 446 496 868 952 
976 1083 1120 1151 1184 


small intestine 


Clontech 


SIN001 


8 101 147 215 259-266 446 462 505 
545 592 660 789 836 866 873 927 952 
963 967-978 1042 1120 1152 1223- 
1224 


skeletal muscle 


Clontech 


SKM001 


238 302 927 943 992 1031 


spinal cord 


Clontech 


SPC001 


74 111 132151 215-216 238 264267- 
270 343-344 353 379 516 537 566 740 
828 927 976 979-994 1092 1153-1159 
1225 1250 


adult spleen 


Clontech 


SPLcOl 


698 859 1042 


stomach 


Clontech 


STO001 


210 238 271-272 537 580 705 918 952 
995 1171 


thalamus 


Clontech 


THA0Q2 


61 219-220 273-276 312 315 330 596 
963 996-1007 1059 1093 1160-1162 


thymus 


Clonetech 


THM001 


8 120 151 20 8 221 316-317 353 639 
750 867 874 878-881 927 963 1023 
1083 1094-10961124 


thymus 


Clontech 


THMc02 


8 61 114 129 132 210 225231306 
317-319 336 340 359 380 398 446448- 
463 512 519 545 554 587 598 698 724- 
725 789 812 836 868 873 927 947 952 
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976 1007 1042 1083 1085 1097-1116 
1122 1147 1177 1226-1229 1234 1311 
1313 


thyroid gland 


Clontech 


THR001 


14 4149 76 94 111 144 151 183 188 
210 217 222 253 264 271 277-286 294 
320-326 345-352 361 381-382446 467 
483 514 534 549-550 564 578 602 649 
844 882-883 927 950 956 976 1008- 
1028 1076 1083 1117-11201142 1163- 
1175 1230-1238 1308 


trachea 


dontecii 


1KCUU1 


225-12d 2.5a 28/ 353-354 514 
545 592 61 1 873 883-884 927 
952 1029-1031 1042 1151-1152 
11701176-1177 1239 


uterus 


Clontech 


UTR001 


151 226 288-290 355 537 877 
885-886 976 1001 1032-1033 
1232 



TABLE 2 



SEQ 


Accession 


Species 


Description 


Smith- 


% 


ID 


No. 






Waterman 


Identity 


NO: 








Score 




1 


B02829 


Homo sapiens 


Human G protein coupled receptor hRUP5 


460 


100 








protein SEQ ID NO: 10. 






2 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


111 


51 


3 


R26173 


Homo sapiens 


Part of Major Yo paraneoplastic antigen 


293 


76 








(CDR62) encoded by clone pY2. 






4 


L29536 


Homo sapiens 


calcium channel L-type alpha 1 subunit 


191 


65 


5 


Y94943 


Homo sapiens 


Human secreted protein clone ytl 4_1 protein 


251 


50 








sequence SEQ ID NO:92. 






6 


Ml 1507 


Homo sapiens 


transferrin receptor 


120 


95 


7 


AF0991OO 


Homo sapiens 


WD-repeat protein 6 


1941 


93 


S 


Y92338 


Homo sapiens 


Human cancer associated antigen precursor from 


245 


82 








clone NY-REN-45. 






9 


G01343 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5424. 


226 


91 


10 


AJ133798 


Homo sapiens 


copine VII protein 


1127 


68 


11 


G02449 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6530. 


584 


99 


12 


X98330 


Homo sapiens 


ryanodine receptor 2 


282 


78 


13 


AL024498 


Homo sapiens 


d/417M14.2 (novel serine/threonine-protein 


293 


100 








kinase (ortholog of mouse and rat MAK (male 












germ cell-associated kinase)) 






14 


AF045577 


Pan 


olfactory receptor OR93Ch 


191 


36 






troglodytes 








15 


G03131 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7212. 


93 


39 


16 


U26595 


Rattus 


prostaglandin F2a receptor regulatory protein 


569 


89 






norvegicus 


precursor 






17 


B08918 


Homo sapiens 


Human secreted protein sequence encoded by 


99 


44 








gene 28 SEQIDNO:75. 






18 


Y36203 


Homo sapiens 


Human secreted protein #75. 


165 


75 


19 


U15647 


Mus 


reverse transcriptase 


106 


40 






muse ul us 








20 


G02701 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6782 


544 


100 


21 


Y35923 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


1691 


100 








ID NO. 172. 






22 


G04030 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8111. 


380 


96 


23 


G02455 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6536. 


123 


50 


24 


AF036329 


Homo sapiens 


gonadotropin-releasing hormone precursor, 


284 


90 








second form 






25 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


96 


32 


26 


S80119 


Rattus sp. 


reverse transcriptase homolog 


100 


34 


27 


U83303 


Homo sapiens 


line-1 reverse transcriptase 


101 


35 


28 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


135 


45 
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Smith- 


% 


ID 


No. 






Waterman 


Identity 


NO: 








Score 




29 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


83 


42 


30 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


116 


72 


31 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


96 


67 


32 


G03224 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7305. 


58 


32 


33 


Y66688 


Homo sapiens 


Membrane-bound protein PRO 11 52. 


2457 


98 


34 


Y87071 


Homo sapiens 


Human secreted protein sequence SEQ ID 


348 


95 








NO:110. 






35 


U15131 


Homo sapiens 


pl26 


182 


48 


36 


Y73464 


Homo sapiens 


Human secreted protein clone y!4_l protein 


982 


90 








sequence SEQ ID NO: 150. 






37 


AL133215 


Homo sapiens 


bA108L7.6 (semaphorin 4G (sema domain, 


687 


99 








immunoglobulin domain (Ig), transmembrane 












domain (TM) and short cytoplasmic domain)) 






38 


AC067969 


amino acids 


Homo sapiens ryanodine receptor 1 (skeletal) 


386 


66 






3338-4088 








39 


AL031588 


Homo sapiens 


dJl 163J1.1 (mostly supported by GENSCAN, 


493 


76 








FGENES and GENE WISE) 






40 


G03628 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7709. 


110 


51 


41 


AF 132969 


Homo sapiens 


CGI-3 5 protein 


228 


68 


42 


Y36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


220 


88 


43 


X61048 


Hydra sp. 


mini-collagen 


105 


35 


44 


M76546 


He! i an thus 


hydroxyproline-rich protein 


110 


33 






annuus 








45 


U82288 


Caenorhabditi 


Rac-like GTPase 


139 


70 






s elegans 








46 


G03477 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7558. 


118 


58 


47 


AF090942 


Homo sapiens 


PRO0657 


113 


63 


48 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


90 


59 


49 


AJ005560 


Mus 


SPR2B protein 


72 


56 






musculus 








50 


G02450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6531. 


385 


98 


51 


Y91649 


Homo sapiens 


Human secreted protein sequence encoded by 


973 


94 








gene60SEQIDNO:322. 






52 


U93563 


Homo sapiens 


putative pi 50 


105 


38 


53 


Y55927 


Homo sapiens 


Human STLK2 protein. 


699 


85 


54 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


145 


56 


55 


AB008175 


Mus 


hepatic nuclear factor 1-beta short form 


356 


74 






musculus 








56 


M68941 


Homo sapiens 


protein-tyrosine phophatase 


165 


41 


57 


AL031600 


Homo sapiens 


C390E6.1 (chloride channel 7) 


338 


76 


58 


AF011417 


Mus 


putative pheromone receptor 


143 


55 






musculus 








59 


AF 167320 


Mus 


zinc finger protein ZFP1 13 


558 


68 






musculus 








60 


U73036 


Homo sapiens 


interferon regultory factor 7 


263 


96 


61 


X07984 


Mus 


protein-tyrosine kinase 


297 


69 






musculus 








62 


Y29861 


Homo sapiens 


Human secreted protein clone cb98_4. 


791 


98 


63 


U35376 


Homo sapiens 


repressor transcriptional factor 


485 


65 


64 


AF265555 


Homo sapiens 


ubiquitin-conjugaring BIR-domain enzyme 


785 


74 








APOLLON 






65 


G03883 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7964. 


88 


95 


66 


AF 177390 


Manduca 


antennal specific membrane protein AMP 


274 


54 






sexta 








67 


AB040800 


Homo sapiens 


SREB2 


614 


100 


68 


AF030027 


Equine 


24 


213 


26 






herpesvirus 4 








69 


G02965 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7046. 


261 


95 


70 


W75770 


Homo sapiens 


Human oxidoreductase YTF03. 


1144 


98 


71 


AB011135 


Homo sapiens 


KIAA0563 protein 


239 


76 


72 


AB014885 


Halocynthia 


HrPOPK-1 


813 


78 






roretzi 








73 


AF045454 


Cavia • 


phospholipase B 


955 


73 






porcellus 








74 


J02870 


Mus 


laminin receptor 


308 


61 
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musculus 








75 


Y00826 


Rattus 
norvegicus 


gp210(AA 1-1886) 


413 


84 


76 


AF117754 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP240 


351 


54 


77 


Y38422 


Homo sapiens 


Human secreted protein. 


468 


76 


78 


Y14596 


Homo sapiens 


Human T-type voltage-gated Ca channel alpha- 
1-1 (hCavT3). 


1357 


99 


79 


Y14591 


Human 
papillomaviru 
s type 68 


APM-1 protein 


767 


100 


80 


AL137802 


Homo sapiens 


dJ798A10.2 (KIAA0445 protein) 


71 


34 


81 


AP000383 


Arabidopsis 
thai i ana 


protein arginine N-methyltransferase-like protein 


359 


65 


82 


L46815 


Mus 

musculus 


DNA binding protein Rc 


895 


75 


83 


G01600 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5681. 


315 


96 


84 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


538 


71 


85 


AB029002 


Homo sapiens 


KIAA1079 protein 


134 


42 


86 


Y28678 


Homo sapiens 


Human cw272_7 secreted protein. 


325 


62 


87 


Y99368 


Homo sapiens 


Human PR01326 (UNQ686) amino acid 
sequence SEQ ID NO:100. 


156 


48 


88 


AJ225124 


Mus 

musculus 


hyperpolarization-activated cation channel, 
HAC3 


487 


95 


89 


AF177203 


Homo sapiens 


cerebral cell adhesion molecule 


290 


56 


90 


Y28280 


Homo sapiens 


Human G-protein coupled receptor GR1R-2. 


326 


79 


91 


L39891 


Homo sapiens 


polycystic kidney disease-associated protein 


1751 


95 


92 


AF064876 


Homo sapiens 


ion channel BCNG-1 


953 


99 


93 


AF 170723 


Homo sapiens 


protein kinase STK10 


401 


53 


94 


X13292 


Trypanosoma 
brucei 


GPI-phospholipase C (AA 1 - 358) 


151 


37 


95 


Y34127 


Homo sapiens 


Human potassium channel K+Hnovl 1. 


661 


99 


96 


X03638 


Rattus 
norvegicus 


sodium channel protein I (aa 1-2009) 


1775 


92 


97 


AF134213 


Homo sapiens 


ubiquitin-specific protease 


1995 


99 


98 


G00838 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4919. 


213 


38 


99 


AF021935 


Rattus 
norvegicus 


mytonic dystrophy kinasc-related Cdc42-binding 
kinase 


675 


48 


100 


AF279265 


Homo sapiens 


putative anion transporter 1 


867 


98 


101 


AC007878 


Homo sapiens 


match to nuclear protein, NP220; note: sequence 
difference at residue 58 


160 


60 


102 


U22829 


Mus 

musculus 


P2 Y purinoceptor 


264 


42 


103 


Y45023 


Homo sapiens 


Human sensory transduction G-protein coupled 
receptor-B3. 


516 


99 


104 


Y94990 


Homo sapiens 


Human secreted protein vb21_l, SEQ ID NO:20. 


787 


98 


105 


Y87342 


Homo sapiens 


Human signal peptide containing protein HSPP- 
119SEQIDNO:119. 


343 


57 


106 


AF169312 


Homo sapiens 


hepatic angiopoietin-related protein 


212 


67 


107 


AF116657 


Homo sapiens 


PRO1310 


74 


52 


108 


AE000401 


Escherichia 
coli 


sialic acid transporter 


587 


96 


109 


Y38395 


Homo sapiens 


Human secreted protein encoded by gene No. 10. 


693 


100 


110 


Y78801 


Homo sapiens 


Hydrophobic domain containing protein clone 
HP0063 1 amino acid sequence. 


182 


94 


111 


Z25535 


Homo sapiens 


nuclear pore complex protein hnupl53 


464 


85 


112 


Y94939 


Homo sapiens 


Human secreted protein clone ye90_l protein 
sequence SEQ ED NO:84. 


274 


51 


113 


AF016365 


Homo sapiens 


hexokinase 1 isoform td 


301 


71 


114 


AC007956 


Homo sapiens 


unknown 


520 


75 


U5 


M83738 


Homo sapiens 


protein-tyrosine phosphatase 


251 


92 


116 


AL 157952 


Homo sapiens 


dJ875K 15.1.1 (ets homologous factor (ets- 
domain transcription factor ESE-3A, isoform 1)) 


484 


91 


117 


W 18084 


Homo sapiens 


Human Aurora-2. 


546 


87 
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118 


L41816 


Homo sapiens 


cam kinase I 


407 


62 


119 


AJ006710 


Rattus 
norvegicus 


phosphatidylinositol 3 -kinase 


627 


93 


120 


AF026954 


Bos taurus 


pyruvate dehydrogenase phosphatase regulatory 
subunit precursor, PDPr 


1646 


94 


121 


S39392 


Homo sapiens 


protein tyrosine phosphatase, PTPase {EC 
3.1.3.48} 


373 


68 


122 


U60805 


Homo sapiens 


oncostatin-M specific receptor beta subunit 


262 


88 


123 


Y44403 


Homo sapiens 


Human truncated tankyrase-1. 


111 


35 


124 


U88167 


Caenorhabditi 
s elegans 


contains similarity to C2 domains 


219 


29 


125 


AF300648 


Homo sapiens 


guanine nucleotide binding protein beta subunit 
4 


693 


90 


126 


AB021861 


Mus 

musculus 


apoptosis signal-regulating kinase 2 


153 


65 


127 


AF305210 


Homo sapiens 


conccntrative Na+-nucleosidc cotransportcr 
hCNT3 


807 


97 


128 


M90360 


Homo sapiens 


protein kinase 


220 


73 


129 


D32202 


Homo sapiens 


alpha 1C adrenergic receptor isoform 2 


574 


86 


130 


AF208043 


Homo sapiens 


lFI16b 


496 


67 


131 


AF201734 


Mus 

musculus 


testis specific serine kinase-3 


800 


87 


132 


AF1 12886 


Bos taurus 


differentiation enhancing factor 1 


159 


74 


133 


AJ278314 


Homo sapiens 


phospholipase C-beta-lb 


554 


85 


134 


W74802 


Homo sapiens 


Human secreted protein encoded by gene 73 
clone HSQEL25. 


1157 


87 


135 


AB020335 


Homo sapiens 


Pancreas-specific gene 


668 


96 


136 


W80408 


Homo sapiens 


A secreted protein encoded by clone dt674_2. 


866 


98 


137 


AC002563 


Homo sapiens 


putative RHO/RAC effector protein; 95% 
similarity to P49205 (PID:gl 345860) 


5041 


99 


138 


Y96736 


Homo sapiens 


PR03434, a novel secreted protein. 


891 


100 


139 


AB024034 


Arabidopsis 
thaliana 


DNA-damage inducible protein DDI 1 -like 


147 


55 


140 


W97809 


Homo sapiens 


Human GTPase regulator GRAF. 


248 


56 


141 


Y51557 


Homo sapiens 


Human PLA2 protein. 


125 


46 


142 


AF090113 


Rattus 
norvegicus 


AMPA receptor binding protein 


623 


93 


143 


W26642 


Homo sapiens 


Human RECK cancer-inhibiting protein. 


641 


82 


144 


U87306 


Rattus 
norvegicus 


transmembrane receptor UNC5H2 


578 


84 


145 


AF264014 


Homo sapiens 


scavenger receptor cystcine-rich type 1 protein 
Ml 60 precursor 


727 


92 


146 


W63683 


Homo sapiens 


Human secreted protein 3. 


140 


40 * 


147 


M96264 


Homo sapiens- 


galactose- 1 -phosphate uridyl transferase 


513 


81 


H8 


D64014 


Escherichia 
coli 


HrsA 


818 


90 


149 


M83316 


Escherichia 
coli 


pppGpp phosphohydrolase 


915 


95 


150 


AU 63279 


Homo sapiens 


homolog to cAMP response element binding and 
beta transducin family proteins 


1261 


99 


151 


AF179867 


Homo sapiens 


STE20-like kinase 


940 


99 


152 


R95332 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
ligand (clone 3TW). 


392 


61 


153 


AF151859 


Homo sapiens 


CGI-101 protein 


370 


92 


154 


X66957 


Homo sapiens 


hexokinase type I 


489 


81 


155 


Y16355 


Homo sapiens 


alternatively spliced form 


432 


92 


156 


G00857 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4938. 


349 


78 


157 


AF159455 


Mus 

musculus 


zinc finger protein 


352 


74 


158 


L76191 


Homo sapiens 


interleukin-1 receptor-associated kinase 


537 


76 


159 


AP001743 


Homo sapiens 


putative gene, ankirin like, possible dual 
specility Ser/Thr/Tyr kinase domain 


670 


98 


160 


AJ250425 


Rattus 
norvegicus 


Collybistin I 


556 


74 


161 


G02885 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6966. 


370 


100 
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162 


Z22968 


Homo sapiens 


M130 antigen 


610 


100 


163 


AF181121 


Homo sapiens 


ATP-dependent Ca2+ pump PMR1 


336 


92 


164 


AF055636 


Homo sapiens 


leucine-rich glioma-inactivated protein precursor 


455 


94 


165 


AF 160798 


Rattus 
norvegicus 


calcium transporter CaTl 


700 


96 


166 


Y76332 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 38. 


327 


45 


167 


Y48607 


Homo sapiens 


Human breast tumour-associated protein 68. 


1072 


99 


168 


AB020741 


Mus 

musculus 


NIK-related kinase 


197 


43 


169 


AF252293 


Homo sapiens 


PAR3 


596 


44 


170 


U59429 


Cricetinae 
gen. sp. 


diacylglycerol kinase eta 


481 


82 


171 


AF035268 


Homo sapiens 


phosphatidylserine-specific phospholipase Al 


386 


42 


172 


AF127085 


Mus 

musculus 


semaphorin cytoplasmic domain-associated 
protein 3B 


507 


82 


173 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123. 


653 


99 


174 


G02979 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7060. 


538 


97 


175 


U36488 


Mus 

musculus 


embryonic stem cell phosphatase 


168 


55 • 


176 


W95629 


Homo sapiens 


Homo sapiens secreted protein gene clone 
gml96_4. 


1022 


100 


177 


AF289023 


Homo sapiens 


formiminotransferase cyclodeaminase form D 


255 


93 


178 


X04936 


Homo sapiens 


T-ccll receptor alpha-chain (413 is 2nd base in 
codon) 


710 


99 


179 


AF127481 


Homo sapiens 


non-ocogenic Rho GTPase-specific GTP 
exchange factor 


175 


80 


180 


G00978 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5059. 


517 


94 


181 


Y66645 


Homo sapiens . 


Membrane-bound protein PRO 13 10. 


671 


96 


182 


AF 110640 


Homo sapiens 


orphan seven-transmembrane receptor 


862 


100 


183 


AB020854 


Bos taurus 


orphan transporter short splicing variant 


766 


84 


184 


AF169691 


Homo sapiens 


cadherin-like protein VR8 


375 


38 


185 


AF126372 


Homo sapiens 


thyrotropin-releasing hormone degrading 
ectoenzyme 


985 


99 


186 


L20966 


Homo sapiens 


phosphodiesterase 


541 


76 


187 


G02920 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7001. 


254 


93 


188 


Y94918 


Homo sapiens 


Human secreted protein clone dd504_18 protein 
sequence SEQ ID NO:42. 


301 


98 


189 


Y66713 


Homo sapiens 


Membrane-bound protein PRO 13 09. 


694 


100 


190 


G03244 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7325. 


331 


73 


191 


U36771 


Rattus 
norvegicus 


sn-glycerol 3 -phosphate acyltransferasc 


707 


92 


192 


R05935 


Homo sapiens 


Secreted GPIIb subunit of multiple subunit 
polypeptide (MSP)GPIlb-IIIa, 


157 


72 


193 


M92084 


Theileria 
parva 


casein kinase 11 alpha subunit 


364 


50 


194 


Y66645 


Homo sapiens 


Membrane-bound protein PRO1310. 


448 


90 


195 


W95631 


Homo sapiens 


Homo sapiens secreted protein gene clone 
hj968„2. 


382 


49 


196 


AF255614 


Rattus 
norvegicus 


scaffolding protein SLIPR 


680 


99 


197 


AC021640 


Arabidopsis 
thaliana 


putative phosphatidate phosphohydrolase 


300 


41 


198 


AF073967 


Mus 

musculus 
doraesticus 


olfactory receptor 


316 


43 


199 


W01730 


Homo sapiens 


Human G-protein receptor HPRAJ70. 


617 


98 


200 


AF 117948 


Homo sapiens 


pancreas-enriched phospholipase C 


625 


89 


201 


AF128625 


Homo sapiens 


CDC42-binding protein kinase beta 


636 


94 


202 


AF 117946 


Homo sapiens 


Link guanine nucleotide exchange factor II 


1303 


100 


203 


Y53021 


Homo sapiens 


Human secreted protein clone qc646_l protein 
sequence SEQ ID NO:48. 


701 


99 


204 


AF227968 


Homo sapiens 


SH2-B beta signaling protein 


182 


79 


205 


S81752 


Homo sapiens 


DPH2L=candidate tumor suppressor gene 


375 


100 
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{ovarian cancer critical region of deletion} 






206 


U18315 


Sus scrofa 


parathyroid receptor 


122 


60 


207 


AF255342 


Homo sapiens 


putative pheromone receptor VI RL1 long form 


170 


96 


208 


S52051 


Rattus sp. 


neurotransmitter transporter 


715 


94 


209 


W63683 


Homo sapiens 


Human secreted protein 3. 


840 


99 


210 


D79992 


Homo sapiens 


similar to Drosophila photoreceptor cell-specific 
protein, calphotin. 


541 


82 


211 


AF 117948 


Homo sapiens 


pancreas-enriched phospholipase C 


1348 


99 


212 


Q81035 


Rattus 
norvegicus 


ankyrin binding cell adhesion mofecule 
neurofascin 


471 


69 


213 


AF154846 


Homo sapiens 


zinc finger protein 


798 


56 


214 


AF 102777 


Mus 

musculus 


FYVE finger-containing phosphoinositide kinase 


933 


93 


215 


AL163303 


Homo sapiens 


putative gene containing transmembrane domain 


523 


89 


216 


U26595 


Rattus 
norvegicus 


prostaglandin F2a receptor regulatory protein 
precursor 


563 


78 


217 


G04095 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8176. 


644 


98 


218 


X75756 


Homo sapiens 


protein kinase C mu 


314 


81 


219 


Y66723 


Homo sapiens 


Membrane-bound protein PROl 100. 


770 


98 


220 


D88577 


Mus 

musculus 


Kupffer cell receptor 


567 


40 


221 


AF258465 


Homo sapiens 


OTRPC4 


853 


100 


222 


AF021935 


Rattus 
norvegicus 


mytonic dystrophy kinase-related Cdc42-binding 
kinase 


636 


96 


223 


AL136527 


Homo sapiens 


bA215B13.l (A kinase (PRKA) anchor protein 
11) 


693 


100 


224 


AB032417 


Homo sapiens 


WNT receptor Frizzled-4 


690 


99 


225 


AF030430 


Mus 

musculus 


semaphorin Via 


703 


68 


226 


AE0002I8 


Escherichia 
coli 


putative dihydroxyacetone kinase (EC 2.7. 1.2) 


297 


39 


227 


AF302150 


Homo sapiens 


phosphoinositol 3-phosphate-binding protein-2 


2080 


100 


228 


AB024573 


Mus 

musculus 


GTP-binding like protein 2 


265 


88 


229 


AF 122924 


Xenopus 
laevis 


Wnt inhibitory factor- 1 


316 


40 


230 


G03205 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7286. 


229 


100 


231 


X98260 


Homo sapiens 


M-phase phosphoprotein 1 1 


265 


92 


232 


R92754 


Homo sapiens 


Human growth differentiation factor-12. 


682 


95 


233 


R75111 


Homo sapiens 


Glycosyl-phosphatidylinositol-specific 
phospholipase-D. 


290 


100 


234 


W6943I 


Homo sapiens 


Human secreted protein cw!233_3. 


235 


97 


235 


Y08686 


Homo sapiens 


serine palmitoyltransferase, subunit II 


859 


81 


236 


AF 11 8275 


Homo sapiens 


atrophin-related protein ARP 


117 


37 


237 


X81466 


Mus 

musculus 


Embryo Brain Kinase 


460 


62 


238 


U64857 


Caenorhabditi 
s elegans 


similar to the BPTI/Kunitz family of inhibitors; 
most similar to tissue factor pathway inhibitor 
precursor (TFPI) 


284 


33 


239 


AJ250840 


Mus 

musculus 


serine/threonine protein kinase 


739 


63 


240 


AJ223472 


Mus 

musculus 


transcription elongation factor TFIIS.h 


222 


38 


241 


Y94906 


Homo sapiens 


Human secreted protein clone rb649_3 protein 
sequence SEQ ID NO: 18. 


353 


52 


242 


AF169301 


Homo sapiens 


Na+/sulfate cotransporter SUT-1 


591 


99 


243 


L22022 


Rattus 
norvegicus 


orphan transporter v7-3 


667 


93 


244 


AF016191 


Rattus 
norvegicus 


potassium channel 


1043 


98 


245 


AF097366 


Homo sapiens 


cone sodium-calcium potassium exchanger 


645 


98 


246 


Y29868 


Homo sapiens 


Human secreted protein clone pp325_9. 


497 


98 


247 


AF 180475 


Homo sapiens 


Not4-Np 


188 


83 


248 


Y17227 


Homo sapiens 


Human secreted protein (clone yal-1). 


690 


99 


249 


AF250910 


Manduca 


death-associated small cytoplasmic leucine-rich 


182 


31 
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sexta 


protein SCLP 






250 


AF192756 


Kaposi's 
sarcoma- 
associated 
herpesvirus 


Orf73 


134 


34 


251 


AB022694 


Homo sapiens 


MOK protein kinase 


209 


83 


252 


W55045 


Homo sapiens 


Neural adhesion molecule (ethb0018£2 product). 


469 


100 


253 


L46815 


Mus 

musculus 


DNA binding protein Rc 


251 


67 


254 


W68505 


Homo sapiens 


Human acid sensing ionic channel. 


173 


82 


255 


AF070066 


Mus 

musculus 


Citron-K kinase 


1201 


98 


256 


G02491 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6572. 


460 


100 


257 


Z12841 


Oryctolagus 
cuniculus 


Phospholipase 


368 


80 


258 


Y95436 


Homo sapiens 


Human calcium channel SOC-3/CRAC-2. 


1857 


99 


259 


AJ222968 


Mus 

musculus 


L-periaxin 


430 


72 


260 


AJ250839 


Homo sapiens 


serine/threonine protein kinase 


861 


100 


261 


AJ249977 


Homo sapiens 


AMP-activated protein kinase gamma 3 subunit 


758 


98 


262 


AF141386 


Rattus 
norvegicus 


SLIT-2 


198 


40 


263 


AF022859 


Homo sapiens 


neuropilin-2(a0) 


335 


62 


264 


AF 160477 


Homo sapiens 


Ig superfamily receptor LNIR precursor 


387 


91 


265 


Y44662 


Homo sapiens 


Human 14273 G-protein coupled receptor 
(GPCR). 


636 


99 


266 


U27269 


Mus 

musculus 


sodium glucose cotransporter 


204 


56 


267 


AF124491 


Homo sapiens 


ARF GTPase-activating protein GIT2 


159 


75 


268 


AF 127389 


Rattus 
norvegicus 


putative taste receptor TR1 


209 


39 


269 


X98296 


Homo sapiens- 


ubiquitin hydrolase 


215 


95 


270 


X78482 


Streptococcus 
pyogenes 


Fc-gamma receptor 


129 


26 


271 


AB009883 


Nicotian a 
tabacum 


KED 


109 


26 


272 


AF137367 


Mus 

musculus 


VPS10 domain receptor protein SORCS 


899 


97 


273 


L34938 


Rattus 
norvegicus 


ionotropic glutamate receptor 


460 


86 


274 


AL022724 


Homo sapiens 


dJ413H6.1,l (hamster Androgen-dependent 
Expressed Protein LIKE PUTATIVE protein) 
(isoform 1) 


188 


74 


275 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain enzyme 
APOLLON 


173 


94 


276 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


148 


56 


277 


L40380 


Homo sapiens 


thyroid receptor interactor 


430 


61 


278 


AB046851 


Homo sapiens 


KIAA1631 protein 


283 


96 


279 


AC008075 


Arabidopsis 
thaliana 


Contains PF|00069 Eukaryotic protein kinase 
domain. 


157 


43 


280 


M83738 


Homo sapiens 


protein-tyrosine phosphatase 


181 


73 


281 


AK024397 


Homo sapiens 


unnamed protein product 


439 


91 


2S2 


AF141326 


Homo sapiens 


RNA helicase HDB/D1CE1 


497 


84 


283 


AF156530 


Mus 

musculus 


ETS-domain transcriptional repressor PE1 


605 


76 


284 


Y29336 


Homo sapiens 


Human secreted protein clone cs756j2 alternate 
reading frame protein. 


647 


100 


285 


Y73402 


Homo sapiens 


Human secreted protein clone yc25_l protein 
sequence SEQ IDNO:26. 


300 


90 


286 


AF0164U 


Homo sapiens 


KCNA3.1B 


137 


100 


287 


W89253 


Homo sapiens 


Human ALP. 


688 


97 


288 


AF1 12886 


Bos taurus 


differentiation enhancing factor 1 


750 


96 


289 


AF113131 


Homo sapiens 


host cell factor homolog LCP 


367 


44 


290 


U52111 


Homo sapiens 


plexin-related protein 


698 


100 


291 


AF026504 


Rattus 


SPA-l like protein pl294 


603 


89 
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norvegicus 








292 


AF 102854 


Rattus 
norvegicus 


membrane-associated guanylate kinase- 
intcracting protein 2 Maguin-2 


124 


53 


293 


X99211 


Drosophila 
melanogaster 


ubiquitin-specific protease 


143 


38 


294 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_l protein 
sequence SEQ ID NO:92. 


185 


94 


295 


Y94890 


Homo sapiens 


Human protein clone HP02798. 


108 


59 


296 


AF019767 


Homo sapiens 


zinc finger protein 


154 


96 


297 


Y28568 


Homo sapiens 


Secreted peptide clone bd577_l. 


568 


84 


298 


Y94943 


Homo sapiens 


Human secreted protein clone ytl4_l protein 
sequence SEQ ID NO:92. 


182 


97 


299 


B08906 


Homo sapiens 


Human secreted protein sequence encoded by 
genel6SEQIDNO:63. 


605 


69 


300 


R58890 


Homo sapiens 


Human-32 cadherin-related molecule. 


212 


97 


301 


AF022859 


Homo sapiens 


neuropilin-2(a0) 


277 


100 


302 


Y71124 


Homo sapiens 


Human mitogenic regulator duox2. 


716 


97 


303 


Y44297 


Homo sapiens 


Human receptor tyrosine kinase. 


228 


97 


304 


D32050 


Homo sapiens 


alanyl-tRNA synthetase 


192 


80 


305 


U43586 


Homo sapiens 


protein kinase related to Raf protein kinases; 
Method: conceptual translation supplied by 
author 


428 


72 


306 


R54872 


Homo sapiens 


Human HI 3 viral receptor mutant 4. 


280 


95 


307 


D78572 


Mus 

musculus 


membrane glycoprotein 


199 


41 


308 


AF255614 


Rattus 
norvegicus 


scaffolding protein SUPR 


639 


88 


309 


S79463 


Mus sp. 


semaphorin homolog^M-Sema F 


162 


89 


310 


AF178941 


Homo sapiens 


ATP-binding cassette sub-family A member 2 


736 


100 


311 


U03413 


Dictyostelium 
discoideum 


calcium binding protein 


151 


36 


312 


Y87347 


Homo sapiens 


Human signal peptide containing protein HSPP- 
124 SEQIDNO:124. 


744 


100 


313 


Z97055 


Homo sapiens 


dJ388M5.4 (putative GS2 like protein) 


789 - 


99 


314 


AC004010 


Homo sapiens 


similar to Leucine-rich transmembrane proteins; 
44% similarity to U42767 (PID:gl736918) 


197 


38 


315 


AL021392 


Homo sapiens 


dJ439F8.2 (supported by GENSCAN and 
GENE WISE) 


278 


38 


316 


U70209 


Mus 

musculus 


polycystic kidney disease I protein 


165 


38 


317 


AF109643 


Rattus 
norvegicus 


coxsackie-adenovirus-receptor homolog 


223 


38 


318 


AF104923 


Homo sapiens 


putative transcription factor 


138 


84 


319 


AF 100287 


Trypanosoma 
vivax 


activated protein kinase C receptor homolog 


141 


38 


320 


G00588 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4669. 


125 


51 


321 


Y21591 


Homo sapiens 


Human secreted protein (clone CC332-33). 


459 


97 


322 


D26070 


Homo sapiens 


human type 1 inositol 1,4,5-trisphosphate 
receptor 


232 


97 


323 


Y27918 


Homo sapiens 


Human secreted protein encoded by gene No. 
123. 


306 


88 


324 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


209 


70 


325 


Ml 9650 


Homo sapiens 


2',3 , -cyclic-nucleoude 3 '-phosphodiesterase (EC 
3.1.4.37) 


214 


97 


326 


W80396 


Homo sapiens 


A secreted protein encoded by clone bp646_10. 


140 


70 


327 


X75756 


Homo sapiens 


protein kinase C mu 


540 


78 


328 


G02292 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6373. 


721 


99 


329 


AF 168990 


Homo sapiens 


putative GTP-binding protein 


877 


99 


330 


S67984 


Homo sapiens 


anti-HIV gpl20 antibody heavy chain variable 
region 


581 


80 


331 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


2823 


98 


332 


Y87330 


Homo sapiens 


Human signal peptide containing protein HSPP- 
107 SEQIDNO:107. 


1127 


100 


333 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homologue 3. 


320 


98 


334 


AC002563 


Homo sapiens 


putative RHO/RAC effector protein; 95% 


327 


93 
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similarity to P49205 (PID:gl345860) 






335 


Y87347 


Homo sapiens 


Human signal peptide containing protein HSPP- 
124 SEQIDNO:124. 


1111 


67 


336 


AF006466 


Mus 

musculus 


lymphocyte specific formin related protein 


193 


75 


337 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain enzyme 
APOLLON 


632 


97 


338 


Y13443 


Homo sapiens 


Amino acid sequence of hSlo3-2. 


516 


100 


339 


Y07637 


Homo sapiens 


putative GABA-gated chloride channel 


189 


100 


340 


Y05734 


Homo sapiens 


Human Grb7 effector 2.2412 protein. 


2156 


99 


341 


AE000497 


Escherichia 
coli 


L-idonate transcriptional regulator 


928 


98 


342 


D90855 


Escherichia 
coli 


glycerol-3 -phosphate dehydrogenase (EC 
1.1.99.5) chain A, anaerobic 


769 


99 


343 


D85613 


Escherichia 
coli 


membrane component 


399 


100 


344 


M93239 


Escherichia 
coli 


transmembrane protein 


232 


100 


345 


M60177 


Escherichia 
coli 


enterobactin 


759 


99 


346 


D90699 


Escherichia 
coli 


Sensor protein copS (EC 2.7.3.-). 


638 


97 


347 


D90843 


Escherichia 
coli 


CapB protein. 


552 


100 


348 


Ml 3422 


Escherichia 
coli 


49 kd protein 


1193 


96 


349 


L10328 


Escherichia 
coli 


similar to drug resistance translocases 


340 


90 


350 


X69942 


Mus 

musculus 


enhancer-trap-locus-1 


560 


82 


351 


AF239613 


Homo sapiens 


apamin-sensitive small-conductance Ca2+~ 
activated potassium channel 


463 


80 


352 


D90777 


Escherichia 
coli 


3-hydroxybutyryl-CoA dehydrogenase (EC 
1.1.1.157) (b- hydroxybutyryl-CoA 
dehydrogenase) (BhbD). 


577 


100 


353 


D90863 


Escherichia 
coli 


similar to , 


311 


98 


354 


Y52386 


Homo sapiens 


Human transmembrane protein HP02000. 


133 


58 


355 


Y31645 


Homo sapiens 


Human transport-associated protein-7 (TRANP- 
7). 


482 


55 


356 


Y58637 


Homo sapiens 


Protein regulating gene expression PRGE-30. 


119 


51 


357 


AF119226 


Homo sapiens 


dual-specificity tyrosine phosphatase YVH1 


1788 


100 


358 


Y87219 


Homo sapiens 


Human secreted protein sequence SEQ ID 
NO:258. 


165 


100 


359 


J00132 


Homo sapiens 


beta-fibrinogen 


233 


93 


360 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


128 


70 


361 


R28916 


Homo sapiens 


Type III procollagen (prior art). 


108 


40 


362 


U16655 


Rattus 
norvegicus 


phospholipase C delta-4 


649 


65 


363 


G03119 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


95 


42 


364 


U47276 


Gallus gallus 


chicken brain factor-2 


104 


34 


365 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


183 


65 


366 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


118 


46 


367 


X98258 


Homo sapiens 


M-phase phosphoprotein 9 


564 


75 


368 


AL021366 


Homo sapiens 


CICK0721Q.3 (Kinesin related protein) 


3387 


99 


369 


U70932 


Peromyscus 
leucopus 


reverse transcriptase 


92 


59 


370 


X86400 


Homo sapiens 


gamma subunit of sodium potassium ATPase 
like 


242 


73 


371 


G03172 


Homo sapiens 


Human secreted protein, SEQ ED NO: 7253. 


165 


56 


372 


U49974 


Homo sapiens 


mariner transposase 


257 


55 


373 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA -19 to 4525) 


21193 


99 


374 


AF234765 


Rattus 
norvegicus 


serine-arginine-rich splicing regulatory protein 
SRRP86 


1182 


78 


375 


U49974 


Homo sapiens 


mariner transposase 


172 


55 
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376 


GO 1984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


221 


67 


377 


G00669 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4750. 


600 


100 


378 


X52574 


Mus 


OTP binding protein 


1456 


91 






musculus 








379 


R69095 


Homo sapiens 


Anti-HlV Fab tat3 1 light chain. 


68 


37 


380 


J04974 


Homo sapiens 


alpha-2 type XI collagen 


125 


37 


381 


AB002405 


Homo sapiens 


LAK-4p 


530 


43 


382 


U64830 


Dictyostelium 


protein tyrosine kinase 


115 


44 






discoideum 








383 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6997. 


618 


98 


384 


G01194 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5275. 


617 


93 


385 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


386 


D86974 


Homo sapiens 


KIAA0220 


2148 


98 


387 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


142 


50 


388 


G04072 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8153. 


99 


59 


389 


M12140 


Homo sapiens 


envelope protein 


197 


51 


390 


AJ293309 


Homo sapiens 


NHP2 protein 


461 


77 


391 


Y42751 


Homo sapiens 


Human calcium binding protein 2 (CaBP-2). 


181 


94 


392 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


241 


66 


393 


Y14442 


Homo sapiens 


olfactory receptor protein 


339 


54 


394 


W85607 


Homo sapiens 


Secreted protein clone da228_6. 


957 


100 


395 


Y76332 


Homo sapiens 


Fragment of human secreted protein encoded by 


171 


34 








gene 38. 






396 


G03930 


Homo sapiens 


Human secreted protein, SEQ ID NO: 80 1 1 . 


250 


100 


397 


AB032904 


Hylobates 


dopamine receptor D4 


105 


35 






syndactylus 








398 


AJ007798 


Homo sapiens 


stromal antigen 3, (STAG3) 


861 


.85 


399 


Y91405 


Homo sapiens 


Human secreted protein sequence encoded by 


1047 


92 








gene 2 SEQ ID NO: 126. 






400 


Y29861 


Homo sapiens 


Human secreted protein clone cb98 4. 


162 


37 


401 


D87002 


Homo sapiens 


similar to rat integral membrane glycoprotein; 


527 


78 








accession number Z21513. 






402 


AF100754 


Homo sapiens 


ancient ubiquitous protein AUP1 isoform 


853 


95 


403 


X74904 


Gallus gallus 


alpha-2-macroglobuIin receptor 


258 


60 


404 


AF075462 


Mus 


ADP-ribosylation factor-directed GTPase 


545 


89 






musculus 


activating protein isoform b 






405 


X92887 


Human 


pol/env 


162 


30 






endogenous 












retrovirus K 








406 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 hDRR4. 


325 


72 


407 


AK022626 


Homo sapiens 


unnamed protein product 


2833 


99 


408 


L13802 


Homo sapiens 


ribosmal protein small subunit 


264 


92 


409 


Y91600 


Homo sapiens 


Human secreted protein sequence encoded by 


1788 


89 








gene9SEQIDNO:273. 






410 


W88745 


Homo sapiens 


Secreted protein encoded by gene 30 clone 


2004 


99 








HTSEV09. 






411 


AB043953 


Mus 


Chat-H 


2628 


82 




* 


musculus 








412 


Y86233 


Homo sapiens 


Human secreted protein HNTMX29, SEQ ID 


1014 


92 








NO: 148. 






413 


U10542 


Pan 


MHC class I A 


265 


71 






troglodytes 








414 


AF155097 


Homo sapiens 


NY-REN-7 antigen 


850 


95 


415 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


88 


48 


416 


Y57911 


Homo sapiens 


Human transmembrane protein HTMPN-35. 


266 


89 


417 


W27651 


Homo sapiens 


Secreted protein AT205. 


481 


60 


418 


Y76884 


Homo sapiens 


Retinoblastoma binding protein-7sequence. 


3077 


87 


419 


AF255559 


Notothenia 


alpha tubulin 


289 


68 






coriiceps 








420 


G01984 


Homo sapiens 


Human secreted protein, SEQ JD NO: 6065. 


209 


74 


421 


AL 109827 


Homo sapiens 


dJ309K20.2 (acrosomal protein ACR55 (similar 


1446 


96 








to rat sperm antigen 4 (SPAG4))) 






422 


AC008075 


Arabidopsis 


F24J5.4 


112 


35 






thaliana 
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423 


AF231705 


Homo sapiens 


Alu co-repressor 1 


1090 


100 


424 


AF234887 


Homo sapiens 


FLAMINGO 1 


6268 


97 


425 


Y35942 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 191. 


1961 


99 


426 


AB009288 


Homo sapiens 


N-copine 


635 


98 


427 


L12392 


Homo sapiens 


Huntington's Disease protein 


16080 


99 


428 


Y94990 


Homo sapiens 


Human secreted protein vb-21 J, SEQ ID NO:20. 


768 


98 


429 


AJ293573 


Homo sapiens 


zinc finger protein Cezanne 


542 


87 


430 


Y84441 


Homo sapiens 


Amino acid sequence of a human RNA- 
associated protein. 


2074 


100 


431 


G02850 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6931. 


723 


95 


432 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148, 


73 


42 


433 


AF 159296 


Lycopersicon 
esculentum 


extensin-like protein 


613 


48 


434 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


135 


44 


435 


X73874 


Homo sapiens 


phosphorylase kinase 


3442 


97 


436 


AF 161 426 


Homo sapiens 


HSPC308 


268 


74 


437 


Y30812 


Homo sapiens 


Human secreted protein encoded from gene 2. 


1055 


52 


438 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879, 


168 


56 


439 


X14766 


Homo sapiens 


GABA-A receptor alpha 1 subunit 


2294 


96 


440 


X02344 


Homo sapiens 


beta-tubulin 


311 


95 


441 


AF168418 


Homo sapiens 


activating signal cointegrator 1 


1882 


• 100 


442 


L11672 


Homo sapiens 


zinc finger protein 


795 


54 


443 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


93 


26 


444 


A52140 


unidentified 


HUMAN NDR 


2451 


100 


445 


X98330 


Homo sapiens 


ryanodine receptor 2 


9356 


99 


446 


AF1167I2 


Homo sapiens 


PR02738 


227 


49 


447 


AF245447 


Homo sapiens 


sphingosine kinase type 2 isoform 


576 


99 


448 


AF133086 


Homo sapiens 


membrane-type serine protease 1 


2630 


94 


449 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


817 


93 


450 


AF081249 


Homo sapiens 


JAW 1 -related protein MR VII A long isoform 


4568 


99 


451 


AC005498 


Homo sapiens 


R31665 1 


316 


62 


452 


M60235 


Homo sapiens 


granule membrane protein- 140 


464 


73 


453 


AB036706 


Homo sapiens 


intelectin 


730 


88 


454 


G00918 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4999. 


263 


81 


455 


Y22634 


Homo sapiens 


Human cytokine inducible regulatory protein- 1 
(CIRP-1). 


192 


67 


456 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 62. 


106 


40 


457 


N91325 


Homo sapiens 


DNA encoding human growth hormone receptor. 


3282 


96 


458 


M19155 


Plasmodium 
falciparum 


S-antigen precursor 


110 


36 


459 


Y13377 


Homo sapiens 


Amino acid sequence of protein PR0257. 


509 


98 


460 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


149 


43 


461 


Y14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


184 


54 


462 


Y530O5 


Homo sapiens 


Human secreted protein clone pm749_8 protein 
sequence SEQ ID NO:16. 


135 


47 


463 


X84960 


Triticum 
aestivum 


low molecular weight glutenin 


109 


33 


464 


W19939 


Homo sapiens 


Human Ksr-1 (kinase suppressor of Ras). 


1781 


85 


465 


AF189764 


Mus 

musculus 


alpha/beta hydrolase- 1 


502 


59 


466 


U93569 


Homo sapiens 


p40 


101 


30 


467 


Y41528 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 77. 


1172 


99 


468 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


149 


52 


469 


AJ000008 


Homo sapiens 


P13 -kinase 


5832 


97 


470 


X70922 


Mus 

musculus 


neurotoxin homologue 


118 


47 


471 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


198 


75 


472 


Y36705 


Homo sapiens 


Fragment of human secreted protein encoded by 


72 


57 
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gene 62. 






473 


G02313 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6394. 


328 


100 


474 


Y07007 


Homo sapiens 


Breast cancer associated antigen precursor 
sequence. 


1013 


97 


475 


W93254 


Homo sapiens 


Human ESRP1 protein- 


943 


80 


476 


W48351 


Homo sapiens 


Human breast cancer related protein BCRB2. 


236 


65 


477 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


202 


60 


478 


G01870 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5951. 


267 


100 


479 


AF102777 


Mus 

xnusculus 


FYVE finger-containing phosphoinositide kinase 


3427 


92 


480 


G03052 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7133. 


123 


53 


481 


W87701 


Homo sapiens 


A human membrane fusion protein designated 
SYTAX1. 


221 


77 


482 


G03119 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7200. 


131 


39 


483 


AF2 10651 


Homo sapiens 


NAG18 


124 


59 


484 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


343 


50 


485 


G00637 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4718. 


129 


70 


486 


U15174 


Homo sapiens 


BCL2/adenovirus E1B 19kD-interacting protein 
3 


149 


73 


487 


Y76167 


Homo sapiens 


Human secreted protein encoded by gene 44. 


627 


100 


488 


AJ275213 


Homo sapiens 


stabilin-1 


1244 


91 


489 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


313 


65 


490 


L12392 


Homo sapiens 


Huntington's Disease protein 


16081 


100 


491 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


197 


66 


492 


J03799 


Homo sapiens 


laminin-binding protein 


228 


70 


493 


U15174 


Homo sapiens 


BCL2/adenovirus E1B 19kD-interacting protein 
3 


128 


41 


494 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


197 


67 


495 


AC005175 


Homo sapiens 


R31449_3 


889 


94 


496 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


229 


61 


497 


AB030237 


Canis 
familiaris 


D4 dopamine receptor 


90 


48 


498 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


228 


65 


499 


U70935 


Peromyscus 
maniculatus 


reverse transcriptase 


213 


52 


500 


U48508 


Homo sapiens 


skeletal muscle ryanodine receptor 


26406 


99 


501 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


105 


58 


502 


AF1 19851 


Homo sapiens 


PR01722 


156 


62 


503 


AF1 13685 


Homo sapiens 


PRO0974 


116 


50 


504 


U79458 


Homo sapiens 


WW domain binding protein-2 


322 


59 


505 


W29651 


Homo sapiens 


Human secreted protein CD124_3. 


608 


55 


506 


W85459 


Homo sapiens 


Secreted protein encoded by clone dhl 135_9. 


986 


70 


507 


Y86265 


Homo sapiens 


Human secreted protein HUSXE77, SEQ ID 
NO:180. 


115 


33 


508 


AL160175 


Homo sapiens 


OA243J16.3 (similar to MYLK (myosin, light 
polypeptide kinase)) 


184 


92 


509 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


97 


62 


510 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


117 


63 


511 


W79092 


Homo sapiens 


Human secreted protein dn740_3. 


1058 


100 


512 . 


AF010144 


Homo sapiens 


neuronal thread protein AD7c-NTP 


205 


64 


513 


AJ133439 


Homo sapiens 


GRIP1 protein 


2151 


100 


514 


AE003456 


Drosophila 
melanogaster 


CG6393gene product 


259 


42 . 


515 


Z17206 


Xenopus 
laevis 


p46XlEg22 


128 


40 


516 


AF104413 


Homo sapiens 


large tumor suppressor 1 


1766 


94 


517 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


92 


40 


518 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


519 


S80864 


Homo sapiens 


cytochrome c-Iike polypeptide 


318 


50 


520 


X92485 


Plasmodium 
vivax 


pval 


170 


61 



115 
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521 


G03790 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7871. 


159 


59 


522 


AF121857 


Homo sapiens 


sorting nexin 7 


259 


40 


523 


G02654 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6735. 


82 


37 


524 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 


253 


73 








HPMBQ32. 






525 


AF119851 


Homo sapiens 


PR01722 


162 


57 


526 


Y27761 


Homo sapiens 


Human secreted protein encoded by gene No. 47. 


154 


57 


527 


G02707 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6788. 


70 


45 


528 


U47924 


Homo sapiens 


C8 


1112 


86 


529 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


84 


45 


530 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


111 


60 


531 


G04067 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8148. 


92 


65 


532 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348. 


75 


29 


533 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


182 


48 


534 


AF068286 


Homo sapiens 


HDCMD38P 


861 


100 


535 


U07707 


Homo sapiens 


epidermal growth factor receptor substrate 


228 


60 


536 


G01955 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6036. 


484 


75 


537 


AF2 19232 


Gall us gall us 


q in-induced kinase 


206 


53 


538 


AF135022 


Homo sapiens 


mediator 


128 


100 


539 


G03267 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7348, 


141 


59 


540 


AF016430 


Cacnorhabditi 


contains similarity to a BR-C/TTK domain 


853 


39 






s elegans 








541 


AC003093 


Homo sapiens 


OXYSTEROL-BINDING PROTEIN; 45% 


408 


66 








similarity to P22059 (PDD:gl 29308) 






542 


M29487 


Homo sapiens 


integrin alpha subunit precursor 


517 


81 


543 


AF 102530 


Mus 


olfactory receptor F3 


327 


73 






musculus 








544 


Y73431 


Homo sapiens 


Human secreted protein clone ybl86_l protein 


386 


100 








sequence SEQ ID NO:84. 






545 


AE004833 


Pseudomonas 


probable TonB-dcpendent receptor 


279 


42 






aeruginosa 








546 


G03793 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7874. 


264 


53 


547 


Y69192 


Homo sapiens 


A human monocyte-macrophage apolipoprotein 


1772 


67 








B receptor protein. 






548 • 


Y91493 


Homo sapiens 


Human secreted protein sequence encoded by 


176 


100 








gene 43 SEQ ID NO: 166. 






549 


G01571 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5652. 


777 


99 


550 


AF044588 


Homo sapiens 


protein regulating cytokinesis 1; PRC1 


1953 


88 


551 


Y29332 


Homo sapiens 


Human secreted protein clone pe584_2 protein 


1224 


94 








sequence. 






552 


X98330 


Homo sapiens 


ryanodine receptor 2 


24621 


99 


553 


Y42782 


Homo sapiens 


Human UC Band #331 protein. 


684 


95 


554 


AB025258 


Mus 


granuphilin-a 


501 


41 






musculus 








555 


AJ010346 


Homo sapiens 


RING-H2 


1468 


100 


556 


W92388 


Homo sapiens 


Human TR-interacting protein S239& 


538 


92 


557 


AF1 19851 


Homo sapiens 


PR01722 


175 


59 


558 


AF1 17756 


Homo sapiens 


thyroid hormone receptor-associated protein 


183 


32 








complex component TRAP1 50 






559 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


319 


68 


560 


D86214 


Mus 


Ca2+ dependent activator protein for secretion 


1010 


93 






musculus 








561 


AF187325 


Canis 


melanoma antigen 


287 


55 






familiaris 








562 


AJ001981 


Homo sapiens 


OXA1L 


2512 


99 


563 


Z17238 


Rattus 


glutamate receptor subtype delta-1 


338 


66 






norvegicus 








564 


W30638 


Homo sapiens 


Partial human 7-transmembrane receptor 


371 


100 






HAP0167 protein. 






565 


AC005620 


Homo sapiens 


R33590 1 


467 


97 


566 


Y99358 


Homo sapiens 


Human PR01772 (UNQ834) amino acid 


1138 


78 








sequence SEQ ID NO:63. 






567 


AL031177 


Homo sapiens 


d7889M153 (novel protein) 


1002 


58 


568 


AF151043 


Homo sapiens 


HSPC209 


798 


100 



116 



WO 01/57188 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


569 


AF097518 


Homo sapiens 


liver-specific transporter 


231 


100 


570 


AB035698 


Homo sapiens 


Misshapen/NDC-related kinase MINK-1 


1532 


100 


571 


Y07096 


Homo sapiens 


Colon cancer associated antigen precursor 
sequence. 


1064 


100 * 


572 


AL031177 


Homo sapiens 


dJ889M15.3 (novel protein) 


735 


55 


573 


Y66639 


Homo sapiens 


Membrane-bound protein PRO290. 


254 


45 


574 


AB037108 


Homo sapiens 


seven transmembrane domain orphan receptor 


1883 


99 


575 


D43949 


Homo sapiens 


This gene is novel. 


836 


100 


576 


Y48596 


Homo sapiens 


Human breast tumour-associated protein 57. 


108 


50 


577 


G00352 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4433. 


141 


75 


578 


R95913 


Homo sapiens 


Neural thread protein. 


140 


65 


579 


AK025116 


Homo sapiens 


unnamed protein product 


201 


70 


580 


Y86473 


Homo sapiens 


Human gene 52-encoded protein fragment, SEQ 
IDNO:388. 


77 


70 


581 


AF196779 


Homo sapiens 


JM10 protein 


450 


100 


582 


AF 1 88706 


Homo sapiens 


g20 protein 


330 


98 


583 


AB030234 


Canis 
familiaris 


D4 dopamine receptor 


64 


56 


584 


G02621 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6702. 


345 


90 


585 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


268 


85 


586 


Y30819 


Homo sapiens 


Human secreted protein encoded from gene 9. 


235 


35 


587 


G00357 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


132 


56 


588 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


182 


79 


589 


AF235017 


Mus 

mus cuius 


2P1 protein 


764 


80 


590 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


329 


81 


591 


Y30709 


Homo sapiens 


Amino acid sequence of a human secreted 
protein. 


110 


43 


592 


Y53875 


Homo sapiens 


A human seven transmembrane signal transducer 
polypeptide. 


1369 


92 


593 


Y53051 


Homo sapiens 


Human secreted protein clone ddl 19_4 protein 
sequence SEQ ID NO: 1 08. 


1112 


97 


594 


Y27658 


Homo sapiens 


Human secreted protein encoded by gene No. 92. 


763 


79 


595 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


156 


58 


596 


AF151110 


Mus 

musculus 


COP1 protein 


2215 


95 


597 


G03786 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7867. 


157 


65 


598' 


AF 192499 


Mus 

musculus 


putative secreted protein ZSIG37 


143 


40 


599 


AF1 19855 


Homo sapiens 


PRO 1847 


236 


76 


600* 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


212 


73 


601 


Y00295 


Homo sapiens 


Human secreted protein encoded by gene 38. 


567 


88 


602 


AF184971 


Homo sapiens 


class II cytokine receptor ZCYTOR7 


2015 


74 


603 


AF061936 


Homo sapiens 


diacylglycerol kinase iota 


773 


96 


604 


AL096828 


Homo sapiens 


dJ963E22.1 (Novel protein similar to NY-REN-2 
Antigen) 


1333 


93 


605 


AB033106 


Homo sapiens 


KEAA1280 protein 


3915 


100 


606 


X75756 


Homo sapiens 


protein kinase C mu 


3916 


99 


607 


D86983 


Homo sapiens 


similar to D.melanogaster peroxidasin(Ul 1052) 


5758 


99 


608 


W69341 


Homo sapiens 


Secreted protein of clone CG279_1. 


1377 


99 


609 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


339 


82 


610 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


116 


62 


611 


AF202636 


Homo sapiens 


angiopoietin-like protein PP1 158 


2164 


100 


612 


AF090944 


Homo sapiens 


PRO0663 


218 


82 


613 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


195 


59 


614 


M87053 


Rattus 
norvegicus 


lens membrane protein 


450 


84 


615 


AC004232 


Homo sapiens 


FPM315 


163 


37 


616 


G01984 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6065. 


205 


79 



117 



WO 01/57188 
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SEQ 
ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


617 


Y91524 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 74 SEQIDNO:197. 


821 


99 


618 


AJ245621 


Homo sapiens 


CTL2 protein 


2258 


99 


619 


Y76198 


Homo sapiens 


Human secreted protein encoded by gene 75. 


108 


64 


620 


AF067864 


Homo sapiens 


transferrin receptor 2 alpha 


3922 


94 


621 


D90721 


Escherichia 
coli 


Transmembrane protein dppC 


573 


90 


622 


W75858 


Homo sapiens 


Human secretory protein of clone CS752-3. 


730 


100 


623 


Y94982 


Homo sapiens 


Human secreted protein vbl2_l, SEQ ID NO:4. 


733 


100 


624 


AF034745 


Mus 

musculus 


LNXp80 


637 


83 


625 


U42580 


Paramecium 
bursaria 
Chlorella 
virus 1 


Pro-rich, IPPPNMSLPLS (3x) 


94 


46 


626 


U79260 


Homo sapiens 


unknown 


194 


70 


627 


R95913 


Homo sapiens 


Neural thread protein. 


99 


50 


628 


G03450 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7531. 


427 


100 


629 


Y36281 


Homo sapiens 


Human secreted protein encoded by gene 58. 


590 


100 


630 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


165 


76 


631 


G02139 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6220. 


268 


96 


632 


U16996 


Homo sapiens 


protein tyrosine pospha'tase 


351 


80 


633 


AF121857 


Homo sapiens 


sorting nexin 7 


2019 


100 


634 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal protein L10 
encoded by GenBank Accession Number 
L25899 


340 


77 


635 


Y07090 


Homo sapiens 


Renal cancer associated antigen precursor 
sequence. 


277 


64 


636 


ABO 13382 


Homo sapiens 


DUSP6 


414 


76 


637 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


315 


71 


638 


M95762 


Rattus 
norvegicus 


GABA transporter 


924 


89 


639 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


219 


60 


640 


Y01400 


Homo sapiens 


Secreted protein encoded by gene 1 8 clone 
HNHF029. 


137 


79 


641 


AC008075 


Arabidopsis 
thaliana 


F24J5.4 


121 


33 


642 


W74824 


Homo sapiens 


Human secreted protein encoded by gene 96 
clone HAQBK61. 


615 


62 


643 


ABO 15982 


Homo sapiens 


serine/threonine kinase 


485 


98 


644 


Y25806 


Homo sapiens 


Human secreted protein fragment encoded from 
gene 23. 


162 


46 


645 


AF 122904 


Homo sapiens 


membrane protein DAP 10 


474 


100 


646 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


200 


38 


647 


W48804 


Homo sapiens 


Homo sapiens clone BK158_1 protein. 


1203 


99 


648 


AF257330 


Homo sapiens 


COB W-like protein 


1440 


98 


649 


Y36203 


Homo sapiens 


Human secreted protein #75. 


233 


73 


650 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


173 


78 


651 


Y32199 


Homo sapiens 


Human receptor molecule (REC) encoded by 
Incyte clone 2022379. 


1012 


100 


652 


AB032909 


Hylobates 
agilis 


dopamine receptor D4 


122 


32 


653 


AK021848 


Homo sapiens 


unnamed protein product 


186 


69 


654 


W73411 


Homo sapiens 


Human secreted protein encoded by Gene No. 
15. 


57 


37 


655 


L22455 


Rattus 
norvegicus 


mu opioid receptor 


116 


34 


656 


G03112 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7193. 


110 


45 


657 


G02345 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6426. 


459 


97 


658 


W88627 


Homo sapiens 


Secreted protein encoded by gene 94 clone 
HPMBQ32. 


291 


75 


659 


G02832 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6913. 


134 


65 


660 


Y91423 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 11 SEQ ID NO: 144. 


333 


96 



118 
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SEQ 

ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


661 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


168 


68 


662 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


375 


43 


663 


W75771 


Homo sapiens 


Human GTP binding protein APD08. 


629 


100 


664 


AL096770 


Homo sapiens 


bA150A6.2 (novel 7 transmembrane receptor 
(rhodopsin family) (olfactory receptor like) 
protein (hs6Ml-21)) 


480 


55 


665 


AB037734 


Homo sapiens 


KIAA1313 protein 


978 


96 


666 


W82841 


Homo sapiens 


Human cerebral protein- 1. 


192 


84 


667 


W82841 


Homo sapiens 


Human cerebral protein-1. 


182 


87 


668 


AB030184 


Mus 

musculus 


contains transmembrane (TM) region and ATP 
binding region 


757 


68 


669 


AB032919 


Hylobates 
muelleri 


dopamine receptor D4 


85 


37 


670 


AF107295 


Rattus 
norvegicus 


outer membrane protein 


746 


81 


671 


Z33642 


Homo sapiens 


leukocyte surface protein 


394 


93 


672 


W85608 


Homo sapiens 


Secreted protein clone du410_5. 


261 


91 


673 


G03203 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7284. 


106 


48 


674 


AL035587 


Homo sapiens 


dJ475N16.4(KIAA0240) . 


2388 


99 


675 


Y59668 


Homo sapiens 


Secreted protein 108-O05-5-O-C1-FL. 


1134 


53 


676 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


174 


74 


677 


AF026954 


Bos taurus 


pyruvate dehydrogenase phosphatase regulatory 
subunit precursor; PDPr 


1013 


95 


678 


LI 1625 


Mus 

musculus 


receptor protein-tyrosine kinase 


545 


96 


679 


AL031427 


Homo sapiens 


dJ167A19.3 (novel protein) 


745 


100 


680 


AJ133430 


Mus 

musculus 


olfactory receptor 


528 


77 


681 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


179 


70 


682 


G03789 


Homo sapiens 


Human secreted protein, SEQ ED NO: 7870. 


336 


76 


683 


Y94943 


Homo sapiens 


Human secreted protein clone yt!4_l protein 
sequence SEQ ID NO:92. 


118 


100 


684 


U43360 


Peromyscus 
maniculatus 


reverse transcriptase 


100 


37 


685 


G00885 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4966. 


162 


60 


686 


AKO01518 


Homo sapiens 


unnamed protein product 


590 


100 


687 


G01982 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6063. 


718 


100 


688 


Y92241 


Homo sapiens 


Human cancer associated antigen precursor 
• (MO-REN-46). 


2405 


99 


689 


AC024792 


Caenorhabditi 
s elegans 


contains similarity to TR:P783 16 


423 


36 


690 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


183 


81 


691 


Y565U 


Homo sapiens 


Human Jurkat cell clone P2-15 AIM10 longest 
ORF protein sequence. 


180 


88 


692 


Y27795 


Homo sapiens 


Human secreted protein encoded by gene No. 79. 


1539 


99 


693 


Y36268 


Homo sapiens 


Human secreted protein encoded by gene 45. 


428 


98 


694 


U12465 


Homo sapiens 


ribosomal protein L35 


308 


89 


695 


Y45272 


Homo sapiens 


Human secreted protein encoded from gene 16. 


1517 


99 


696 


AF191838 


Homo sapiens 


TANK binding kinase TBK1 


1242 


98 


697 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HTDAD22. 


275 


75 


698 


Y87280 


Homo sapiens 


Human signal peptide containing protein HSPP- 
.57SEQIDNO:57. 


576 


90 


699 


Y97999 


Homo sapiens 


Human SCAD femily molecule HSFM-1, SEQ 
IDNO:l. 


729 


99 


700 


AJ006701 


Homo sapiens 


putative serine/threonine protein kinase 


610 


79 


701 


AF209198 


Homo sapiens 


zinc finger protein 277 


2357 


100 


702 


AJ298841 


Mus 

musculus 


torsinA protein 


709 


45 


703 


AK021729 


Homo sapiens 


unnamed protein product 


622 


98 


704 


Z46787 


Caenorhabditi 
s elegans 


similar to Glutaredoxin, Zinc finger, C3HC4 
type (RING finger) 


920 


51 


705 


G02882 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6963. 


589 


98 



119 
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ID 

NO: 


Accession 
No. 


Species 


Description 


Smith- 
Waterman 
Score 


% 

Identity 


706 


G02501 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6582. 


125 


58 


707 


R95326 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 
ligand (clone 2DD). 


121 


95 


708 


G03002 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7083. 


125 


39 


709 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding protein, Y2H56. 


516 


98 


710 


M63577 


Saccharomyc 
es cerevisiae 


SFP1 


131 


59 


711 


AB026291 


Rattus 
norvegicus 


acetoacetyl-CoA synthetase 


467 


85 


712 


D212U 


Homo sapiens 


protein tyrosine phosphatase (PTP-BAS, type 3) 


368 


44 


713 


AF044033 


Marmota 
marmota 


olfactory receptor 


615 


83 


714 


G03561 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7642. 


251 


100 


715 


AB033062 


Homo sapiens 


KIAA1236 protein 


1380 


100 


716 


G00577 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4658. 


80 


73 


717 


Y96864 


Homo sapiens 


SEQ. ID. 37 from WO0034474. 


835 


99 


718 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 subunit 


234 


100 


719 


U47334 


Homo sapiens 


similar to chicken gamma aminobutyric acid 
receptor beta4 subunit 


578 


99 


720 


AB020598 


Homo sapiens 


peptide transporter 3 


1096 


100 


721 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


570 


74 


722 


J05046 


Homo sapiens 


insulin receptor-related receptor 


6787 


100 


723 


AF001958 


Ambystoma 
tigrinum 


electrogenic Na+ bicarbonate cotransporter; 
NBC 


111 


41 


724 


AF127084 


Mus 

musculus 


semaphorin cytoplasmic domain-associated 
protein 3A 


5253 


94 


725 


X54673 


Homo sapiens 


GABA transporter 


3114 


99 


726 


AF016191 


Rattus 
norvegicus 


potassium channel 


370 


100 


727 


AB029559 


Rattus 
norvegicus 


BAT1 


139 


35 


728 


Y28503 


Homo sapiens 


HGFH3 Human Growth Factor Homotogue 3. 


2186 


97 


729 


AJ011415 


Homo sapiens 


plexin-Bl/SEP receptor 


729 


56 


730 


Z93096 


Homo sapiens 


bK390B3.1 (manic fringe (Drosophila) 
homolog) 


142 


68 


731 


Z10062 


Homo sapiens 


cDNA encoding a human vanilloid receptor 
homologue Vanilrepl . 


675 


99 


732 


AF161382 


Homo sapiens 


HSPC264 


492 


94 


733 


AB029033 


Homo sapiens 


KIAA1 110 protein 


3826 


99 


734 


AE000493 


Escherichia 
coli 


putative transport protein 


592 


97 


735 


AL033379 


Homo sapiens 


dJ4 17022.2 (novel 7 transmembrane receptor 
(rhodopsin family) protein similar to high- 
affinity lysophosphatidic acid receptor homolog) 


2173 


99 


736 


AF132599 


Homo sapiens 


RANTES factor of late activated T lymphocytes- 
1 


245 


56 


737 


X55019 


Homo sapiens 


acetylcholine receptor delta subunit 


883 


99 


738 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


1978 


100 


739 


AB026116 


Homo sapiens 


organic anion transporter 4 


1444 


98 


740 


D00570 


Mus 

musculus 


open reading frame (196 AA) 


83 


24 


741 


W03626 


Homo sapiens 


Human thyrotropin GPR N-terminal sequence. 


118 


40 


742 


U66059 


Homo sapiens 


V_segment translation product 


614 


100 


743 


AF1 19815 


Homo sapiens 


G-protein-coupled receptor 


2751 


99 


744 


X16663 


Homo sapiens 


haematopoietic lineage cell protein (AA 1-486) 


148 


93 


745 


W67838 


Homo sapiens 


Human secreted protein encoded by gene 32 
clone HLTCJ63. 


448 


95 


746 


W57260 


Homo sapiens 


Human semaphorin Y. 


2414 


100 


747 


W21578 


Homo sapiens 


Alzheimer's disease protein encoded by DNA 
from plasmid pGCS2232. 


968 


65 


748 


Y94935 


Homo sapiens 


Human secreted protein clone yd218_l protein 
sequence SEQ ID NO:76. 


622 


100 


749 


AL022238 


Homo sapiens 


dJ1042K10.5 (novel protein) 


314 


85 


750 


G03889 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7970. 


391 


87 
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75 J 


AB025258 


Mus 


granuphilin-a 


773 


41 






musculus 








752 


Y52386 


Homo sapiens 


Human transmembrane protein HP02000. 


900 


99 


753 


Y48586 


Homo sapiens 


Human breast tumour-associated protein 47. 


2527 


99 


754 


AJ272207 


Homo sapiens 


putative G protein-coupled receptor 92 


694 


100 


755 


M85183 


Rattus 


vasopressin receptor 


979 


68 






norvegicus 








756 


AF190501 


Homo sapiens 


leucine-rich repeat-containing G protein-coupled 


388 


71 








receptor 6 






757 


Y02692 


Homo sapiens 


Human secreted protein encoded by gene 43 


461 


87 








clone HTADX17. 






758 


Z22535 


Homo sapiens 


ALK-3 


439 


98 


759 


R04932 


Homo sapiens 


Interferon-gamma receptor segment from clone 


564 


97 








39 responsiblefor binding the target 






760 


W74902 


Homo sapiens 


Human secreted protein encoded by gene 175 


1217 


99 








clone HE8BI92. 






761 


G03706 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7787. 


223 


88 


762 


AB020676 


Homo sapiens 


KIAA0869 protein 


4433 


99 


763 


AK026992 


Homo sapiens 


unnamed protein product 


2285 


99 


764 


AF1 73358 


Homo sapiens 


glucocorticoid receptor AF-1 coactivator-1 


573 


100 


765 


AF268066 


Mus 


netrin 4 


2019 


89 






musculus 








766 


Y48585 


Homo sapiens 


Human breast tumour-associated protein 46. 


1169 


89 


767 


AF230378 


Mus 


interleukin-1 delta 


309 


45 






musculus 








768 


AF121975 


Mus 


odorant receptor S18 


268 


62 






musculus 








769 


AB008515 


Homo sapiens 


RanBPM 


611 


57 


770 


Y09945 


Rattus 


putative integral membrane transport protein 


458 


50 






norvegicus 








771 


AF226731 


Homo sapiens 


AD026 


688 


99 


772 


Y27132 


Homo sapiens 


Human glioblastoma-derived polypeptide (clone 


1384 


100 








OA004FG). 






773 


X87832 


Homo sapiens 


NOV/plexin-Al protein 


1821 


98 


774 


AB025258 


Mus 


granuphilin-a 


500 


41 






musculus 








775 


AF125101 


Homo sapiens 


HSPC040 protein 


232 


93 


776 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6896. 


314 


95 


777 


G02493 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6574. 


191 


68 


778 


R03301 


Homo sapiens 


Sequence of pre-human atrial natriuretic peptide. 


213 


45 


779 


AL357374 


Homo sapiens 


bA353C18.2 (novel protein) 


232 


100 


780 


AF100346 


Homo sapiens 


neuronal voltage gated calcium channel gamma- 


1434 


89 








3 subunit 






781 


Y19566 


Homo sapiens 


Amino acid sequence of a human secreted 


103 


52 






protein. 






782 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 10. 


1098 


93 


783 


AF084464 


Rattus 


GTP-binding protein REM2 


141 


30 






norvegicus 








784 


W49042 


Homo sapiens 


Human low density lipoprotein binding protein 


2693 


99 








LBP-3. 






785 


AF238381 


Homo sapiens 


PTOV1 


1904 


91 


786 


Y91870 


Homo sapiens 


Human apoptosis related protein. 


547 


100 


787 


Y71062 


Homo sapiens 


Human membrane transport protein, MTRP-7. 


1062 


94 


788 


AF 117754 


Homo sapiens 


thyroid hormone receptor-associated protein 


8684 


98 








complex component TRAP240 






789 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2848 


96 


790 


AF151848 


Homo sapiens 


CGI-90 protein 


745 


96 


791 


Y08639 


Homo sapiens 


nuclear orphan receptor ROR-beta 


1421 


95 


792 


Y41706 


Homo sapiens 


Human PR0381 protein sequence. 


644 


99 


793 


AF121228 


Homo sapiens 


thyroid hormone receptor-associated protein 


1037 


100 








complex component TRAP95 






794 


G04072 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8153. 


124 


62 


795 


Y69384 


Homo sapiens 


Amino acid sequence of a 14274 receptor 


119 


100 








protein. 






796 


W40215 


Homo sapiens 


Human macrophage antigen. 


1358 


99 
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797 


AF258340 


Homo sapiens 


hepatocellular carcinoma-associated antigen 112 


1151 


99 


798 


AF159615 


Homo sapiens 


FGF receptor activating protein 1 


461 


98 


799 


Y59863 


Homo sapiens 


Human normal uterus tissue derived protein 26. 


797 


99 


800 


W70459 


Homo sapiens 


Human Tl-receptor ligand in splice variant 2. 


572 


92 


801 


L00073 


Homo sapiens 


renin 


1913 


93 


802 


P922I9 


Homo sapiens 


CR1 protein. 


11963 


97 






(human) 








803 


X15357 


Homo sapiens 


ANP-A receptor preprotein (AA -32 to 1029) 


5199 


98 


804 


W64473 


Homo sapiens 


Human secreted protein from clone EC 1 72_1. 


4018 


95 


805 


AJ243874 


Homo sapiens 


oligophrenin-4 


2067 


100 


806 


G01731 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5812. 


284 


100 


807 


Z24680 


Homo sapiens 


garp 


1562 


83 


808 


AF171669 


Homo sapiens 


glycoprotein-associated amino acid transporter 


1364 


90 








LAT2 






809 


W70321 


Homo sapiens 


Secreted protein CC198_L 


1154 


96 


810 


W74843 


Homo sapiens 


Human secreted protein encoded by gene 1 1 5 


855 


99 








clone HOVBA03. 






811 


AF 108831 


Homo sapiens 


K:C1 cotransporter 3 


4561 


100 


812 


AF092135 


Homo sapiens 


PTD014 


862 


100 


813 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal protein HO 


784 


100 








encoded by GenBank Accession Number 












L25899 






814 


G01563 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5644. 


330 


100 


815 


AF051151 


Homo sapiens 


Toll/interleukin-1 receptor-like protein 3 


3850 


99 


816 


W95630 


Homo sapiens 


Homo sapiens secreted protein gene clone 


358 


100 








gnll4J. 






817 


G01082 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5163. 


549 


100 


818 


AF151800 


Homo sapiens 


CGI-41 protein 


1106 


95 


819 


L00352 


Homo sapiens 


low density lipoprotein receptor 


3980 


100 


820 


X04434 


Homo sapiens 


IGF-I receptor 


5832 


99 


821 


G03844 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7925. 


572 


100 


822 


AF212220 


Homo sapiens 


TERA 


396 


48 


823 


Y50125 


Homo sapiens 


Human glycophosphatidylinositol-anchored 


4897 


99 








protein GPI-122. 






824 


AF156778 


Homo sapiens 


ASB-3 protein 


2675 


98 


825 


AF096322 


Homo sapiens 


neuronal voltage-gated calcium channel gamma- 


1105 


100 








2 subunit 






826 


Y07972 


Homo sapiens 


Human secreted protein fragment #2 encoded 


1540 


100 








from gene 28. 






827 


AB032013 


Homo sapiens 


potassium channel Kv8.1 


2435 


95 


828 


Y13620 


Homo sapiens 


BCL9 


5284 


96 


829 


Y91474 


Homo sapiens 


Human secreted protein sequence encoded by 


541 


98 








gene 24 SEQIDNO:147. 






830 


X54232 


Homo sapiens 


glypican 


1625 


87 


831 


XI 4830 


Homo sapiens 


acetylcholine receptor beta-subunit preprotein 


2540 


100 


832 


Y71262 . 


Homo sapiens 


Human chondromodulin-like protein, Zchml, 


1002 


100 


833 ' 


G03873 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7954. 


638 


96 


834 


AC003030 


Homo sapiens 


R29828 1 


1389 


93 


835 


Y38422 


Homo sapiens 


Human secreted protein. 


964 


87 


836 


U41557 


Caenorhabditi 


glycine-rich 


85 


36 






s elegans 








837 


AL121889 


Homo sapiens 


dJ1076E17.1 (KIAA0823 protein (continues in 


998 


75 








AL023803)) 






838 


AJ011415 


Homo sapiens 


plexin-Bl/SEP receptor 


1580 


60 


839 


W80398 


Homo sapiens 


A secreted protein encoded by clone cwl 543_3, 


1105 


67 


840 


G00862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4943. 


255 


92 


841 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6731. 


644 


97 


842 


AF036717 


Homo sapiens 


FGFR signalling adaptor SNT-1 


2629 


99 


843 


Y73446 


Homo sapiens 


Human secreted protein clone yc27_l protein 


1089 


100 








sequence SEQ ID NO: 1 14. 






844 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


357 


69 


845 


AF151810 


Homo sapiens 


CGI-52 protein 


1443 


88 


846 


X83378 


Homo sapiens 


putative chloride channel 


1620 


99 


847 


AC004883 


Homo sapiens 


similar to general transcription factor 21; similar 


655 


96 
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to AF038969 (PID:g2827207) 






848 


X99886 


Homo sapiens 


monocyte chemotactic protein-2 


160 


76 


849 


AC005587 


Homo sapiens 


similar to mouse olfactory receptor 13; similar to 


963 


98 








P34984 (PID:g464305) 






850 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


851 


AF 124490 


Homo sapiens 


ARF GTPase-activating protein GIT1 


3415 


98 


852 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, SEQ ID 


1189 


99 








NO:132. 






853 


AF224741 


Homo sapiens 


chloride channel protein 7 


3748 


99 


854 


X17094 


Homo sapiens 


furin (AA 1-794) 


3550 


99 


855 


W78245 


Homo sapiens 


Fragment of human secreted protein encoded by 


1245 


99 








gene 19. 






856 


R97569 


Homo sapiens 


Interleukin-2 receptor associated protein p43 . 


1926 


100 


857 


Y41765 


Homo sapiens 


Human PRO 1083 protein sequence. 


3211 


99 


858 


AF057306 


Homo sapiens 


transmembrane proteolipid 


481 


84 


859 


AK025116 


Homo sapiens 


unnamed protein product 


374 


69 


860 


Y41312 


Homo sapiens 


Human secreted protein encoded by gene 5 clone 


824 


100 








HLDRM43. 






862 


Y25776 


Homo sapiens 


Human secreted protein encoded from gene 66, 


895 


99 


863 


Y74188 


Homo sapiens 


Human prostate tumor EST fragment derived 


96 


30 








protein #375. 






864 


AF167473 


Homo sapiens 


heme-binding protein 


870 


99 


865 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


211 


67 


866 


X54870 


Homo sapiens 


Type II integral membrane protein 


1201 


100 


867 


G00700 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4781. 


640 


99 


868 


Y07894 


Homo sapiens 


Human secreted protein fragment encoded from 


388 


88 








gene 43. 






869 


J00123 


Homo sapiens 


preproenkephalin ( 


1349 


95 


870 


Y91632 


Homo sapiens 


Human secreted protein sequence encoded by 


1048 


98 








gene 25 SEQ IDNO:305. 






871 


L04311 


Homo sapiens 


GABA-alpha receptor beta-3 subunit 


237 


93 


872 • 


Y29988 


Homo sapiens 


Human cytokine family member EF-7 protein. 


960 


94 


873 


AF161382 


Homo sapiens 


HSPC264 


1124 


99 


874 


G03412 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7493. 


464 


100 


875 


Y27572 


Homo sapiens 


Human secreted protein encoded by gene No. 6. 


573 


96 


876 


M15530 


Homo sapiens 


B-cell growth factor 


171 


56 


877 


W63681 


Homo sapiens 


Human secreted protein 1. 


1652 


99 


878 


L27867 


Rattus 


neurexophilin 


1448 


98 






norvegicus 








879 


Y10835 


Homo sapiens 


Amino acid sequence of a human secreted 


321 


100 








protein. 






880 


W88991 


Homo sapiens 


Polypeptide fragment encoded by gene 144. 


936 


100 


881 


AF 11 8670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


882 


AF208865 


Homo sapiens 


EDRF 


528 


100 


883 


Y18462 


Homo sapiens 


cathepsin L 


209 


72 


884 


Y94950 


Homo sapiens 


Human secreted protein clone dhl073_12 protein 


348 


100 








sequence SEQ ID NO: 106. 






885 


AF070661 


Homo sapiens 


HSPC005 


404 


100 


886 


Y04315 


Homo sapiens 


Human secreted protein encoded by gene 23. 


385 


100 


887 


X92744 


Homo sapiens 


hBD-1 


375 


100 


888 


Y22496 


Homo sapiens 


Human secreted protein sequence clone 


994 


94 








cn621 8. 






889 


Y41293 


Homo sapiens 


Human soluble protein ZTMPO-l. 


4595 • 


99 


890 


G03714 


Homo sapiens 


•Human secreted protein, SEQ ID NO: 7795. 


147 


63 


891 


AF208856 


Homo sapiens 


BM-014 


1012 


99 


892 


U29195 


Homo sapiens 


neuronal pentraxin II 


2002 


98 


893 


X68149 


Homo sapiens 


Burkitt lymphoma receptor 1 


1953 


100 


894 


Y94914 


Homo sapiens 


Human secreted protein clone pw337_6 protein 


537 


100 








sequence SEQ ID NO:34. 






895 


W61630 


Homo sapiens 


Clone HNFGW06 of EGFR receptor family. 


326 


63 


896 


M24110 


Homo sapiens 


G0S19-2 peptide precursor 


481 


100 


897 


Z68747 


Homo sapiens 


imogen 38 


2018 


99 


898 


AF1861I2 


Homo sapiens 


neurokinin B-like protein ZNEUROK1 


619 


100 


899 


AF225420 


Homo sapiens 


AD025 


734 


100 
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900 


P60657 


Homo sapiens 


Sequence of human lipocortin. 


1835 


100 


901 


M27288 


Homo sapiens 


oncostatin M 


1297 


99 


902 


W85737 


Homo sapiens 


Polypeptide with transmembrane domain. 


749 


100 


903 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5430. • 


650 


99 


904 


Y00261 


Homo sapiens 


Human secreted protein encoded by gene 4. 


1133 


99 


905 


AF039688 


Homo sapiens 


antigen NY-CO-3 


771 


99 


906 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


907 


AB017507 


Homo sapiens 


Apgl2 


224 


100 


908 


AK000056 


Homo sapiens 


unnamed protein product 


1537 


98 


909 


Y86299 


Homo sapiens 


Human secreted protein HFOXB55, SEQ ID 
NO:214. 


427 


100 


.910 


AF231023 


Homo sapiens 


protocadherin Flamingo I 


7393 


99 


911 


Y14134 


Homo sapiens 


Vascular endothelial cell growth inhibitor beta 
protein sequence. 


1319 


100 


912 


290420 


Homo sapiens 


Human GDF-3 (hGDF-3) polypeptide encoding 
cDNA. 


1950 


100 


913 


Y19757 


Homo sapiens 


SEQ ID NO 475 from W09922243. 


1361 


100 


914 


G03172 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7253. 


112 


48 


915 


U14971 


Homo sapiens 


ribosomal protein S9 


886 


90 


916 


AF172854 


Homo sapiens 


cardiotrophin-iike cytokine CLC 


1204 


99 


917 


AC005525 


Homo sapiens 


F22162 1 


1963 


100 


918 


AF166350 


Homo sapiens 


ST7 protein 


4711 


99 


919 


Y87285 


Homo sapiens 


Human signal peptide containing protein HSPP- 
62 SEQ ID NO:62. 


430 


100 


920 


Y36131 


Homo sapiens 


Human secreted protein #3. 


465 


88 


921 


AF193766 


Homo sapiens 


cytokine-Iike protein CI 7 


724 


100 


922 


Y95013 


Homo sapiens 


Human secreted protein vc48J, SEQ IDNO:66. 


357 


100 


923 


X75208 


Homo sapiens 


protein tyrosine kinase-receptor 


5256 


100 


924 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding protein, Y2H56. 


813 


98 


925 


AB039886 


Homo sapiens 


down-regulated in gastric cancer 


785 


78 


926 


G03368 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7449. 


55 


50 


927 


Y48606 


Homo sapiens 


Human breast tumour-associated protein 67. 


539 


100 


928 


Y36151 


Homo sapiens 


Human secreted protein #23. 


668 


100 


929 


AF 110399 


Homo sapiens 


elongation factor Ts 


1666 


100 


930 


AF210317 


Homo sapiens 


facilitative glucose transporter family member 
GLUT9 


2763 


99 


931 


Y73328 


Homo sapiens 


HTRM clone 082843 protein sequence. 


931 


100 


932 


G01959 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6040. 


274 


100 


933 


U47924 


Homo sapiens 


B-cell receptor associated protein 


1469 


100 


934 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7908. 


529 


93 


935 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


196 


63 


936 


X56385 


Canis 
familiaris 


rab8 


1064 


100 


937 


B08906 


Homo sapiens 


Human secreted protein sequence encoded by 
gene 16 SEQ IDNO:63. 


117 


44 


938 


Ml 3692 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1064 


99 


939 


Y53886 


Homo sapiens 


A suppressor of cytokine signalling protein 
designated HSCOP-6. 


515 


42 


940 


Y16630 


Homo sapiens 


Human Putative Adrenomedullin Receptor 
(PAR). 


1904 


99 


941 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A member 
24 


627 


99 


942 


M12886 


Homo sapiens 


T-cell receptor beta chain 


1289 


81 


943 


AF226046 


Homo sapiens 


GK003 


1049 


98 


944 


Y36078 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 463. 


667 


100 


945 


M22877 


Homo sapiens 


cytochrome c 


565 


100 


946 


W67869 


Homo sapiens 


Human secreted protein encoded by gene 63 
clone HHGDB72. 


551 


93 


947 


W67859 


Homo sapiens 


Human secreted protein encoded by gene 53 
clone HBMCL41. 


283 


100 


948 


W85726 


Homo sapiens 


Novel protein (Clone BG33J7). 


789 


100 


949 


AJ242015 


Homo sapiens 


eMDC II protein 


4236 


100 


950 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8156. 


567 


99 
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951 


AF 110645 


Homo sapiens 


candidate tumor suppressor p33 ING1 homolog 


1314 


100 


952 


Y36U1 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 496. 


402 


70 


953 


AB012109 


Homo sapiens 


APC10 


990 


100 


954 


AF246221 


Homo sapiens 


transmembrane protein BR] 


1405 


100 


955 


AF054986 


Homo sapiens 


putative transmembrane GTPase 


1883 


100 


956 


V774726 


Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 


957 


Y27096 


Homo sapiens 


Human viral receptor protein (ACVRP). 


1581 


100 


958 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


959 


Y53052 


Homo sapiens 


Human secreted protein clone df202JJ protein 
sequence SEQ ID NO:l 10. 


587 


100 


960 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6775. 


283 


100 


961 


AF 15 1855 


Homo sapiens 


CG1-97 protein 


1214 


96 


962 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


250 


65 


963 


AL050306 


Homo sapiens 


dJ475B7.2 (novel protein) 


3796 


100 


964 


AF078859 


Homo sapiens 


PTD004 


2089 


100 


965 


AB020315 


Homo sapiens 


homologue of mouse dtck-1 gene:Acc# 
AF030433 


1466 


100 


966 


X0457I 


Homo sapiens 


precursor polypeptide (AA -22 to 1 185) 


6580 


99 


967 


AF 146019 


Homo sapiens 


hepatocellular carcinoma antigen gene 520 


993 


99 


968 


AF071002 


Homo sapiens 


minK-related peptide 1; MiRPl 


632 


100 


969 


AB021227 


Homo sapiens 


membrane-type-5 matrix metalloproteinase 


3545 


100 


970 


AF 180920 


Homo sapiens 


cyclin L ania-6a 


1579 


100 


971 


AF 105365 


Homo sapiens 


K-Cl cotransporter KCC4 


5621 


99 


972 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


973 


AJ132429 


Homo sapiens 


hyperpolarization-activated cyclic nucleotide 
gated cation channel hHCN4 


6295 


100 


974 


W61619 


Homo sapiens 


Clone HTPEF86 of TM4SF superfamily. 


454 


100 


975 


AF 155 100 


Homo sapiens 


zinc finger protein NY-REN-21 antigen 


2261 


100 


976 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


977 


AB026891 


Homo sapiens 


cystine/glutamate transporter 


2552 


100 


978 


AF 117657 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP80 


3348 


99 


979 


AF044201 


Rattus 
norvegicus 


neural membrane protein 35; NMP35 


1570 


92 


980 


AF 119297 


Homo sapiens 


neuroendocrine-specific protein-like protein 1 


1170 


99 


981 


AF155652 


Homo sapiens 


potassium channel modulatory factor 


1983 


99 


982 


W88499 


Homo sapiens 


Human stomach carcinoma clone HP 104 12- 
encoded protein. 


1553 


99 


983 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2012 


98 


984 


AB026125 


Homo sapiens 


ART-4 


2160 


100 


985 


Y14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


172 


70 


986 


AB023888 


Homo sapiens 


b-chemokine receptor CCR4 


1895 


100 


987 


W27291 


Homo sapiens 


Human HI 075-1 secreted protein 5' end. 


712 


100 


988 


AF 153450 


Manduca 
sexta 


juvenile hormone esterase binding protein 


226 


32 


989 


G03697 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7778. 


194 


88 


990 


AF204159 


Homo sapiens 


potassium large conductance calcium-activated 
channel beta 3a subunit 


1486 


100 


991 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6142. 


558 


99 


992 


AL031266 


Caenorhabditi 
s elegans 


VM106R.1 


327 


40 


993 


Y66749 


Homo sapiens 


Membrane-bound protein PRO 1124. 


4730 


99 


994 


G01246 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5327. 


141 


77 


995 


AF 133845 


Homo sapiens 


conn 


5811 


99 


996 


AF1 17756 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP 1 50 


4999 


100 


997 


W62066 


Homo sapiens 


Human stem cell antigen 2. 


284 


93 


998 


Y87173 


Homo sapiens 


Human secreted protein sequence SEQ ID 
NO:21Z 


725 


100 


999 


Y13379 


Homo sapiens 


Amino acid sequence of protein PR0263. 


1654 


99 


1000 


Y95008 


Homo sapiens 


Human secreted protein vf3 J, SEQ ID N0:56. 


676 


47 


1001 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1747 


100 
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No. 
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Description 


Smith- 
Waterman 
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% 

Identity 


1002 


G01234 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5315. 


398 


96 


1003 


W73420 


Homo sapiens 


Human secreted protein encoded by Gene No. 
24. 


2150 


100 


1004 


X12791 


Homo sapiens 


19kD SRP-protein (AA 1 - 144) 


742 


100 


1005 


M23323 


Homo sapiens 


membrane protein 


642 


100 


1006 


X63745 


Homo sapiens 


KDEL receptor 


326 


98 


1007 ' 


Y35997 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 382. 


824 


99 


1008 


AB032918 


Hylobates 
moloch 


dopamine receptor D4 


92 


35 


1009 


Y91680 


Homo sapiens 


Human secreted protein sequence encoded by 
gene81SEQIDNO:353. 


1372 


99 


1010 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


825 


98 


1011 


G03733 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7814. 


379 


98 


1012 


Y17531 


Homo sapiens 


Human secreted protein clone BL205 14 protein. 


818 


97 


1013 


G00724 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4805. 


462 


100 


1014 


AF288092 


Naegleria 
gruberi 


haem lyase 


114 


37 


1015 


AB045292 


Homo sapiens 


M83 protein 


3867 


99 


1016 


XI 5940 


Homo sapiens 


ribosomal protein L31 (AA 1-125) 


644 


100 


1017 


Y94873 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


1018 


AL024498 


Homo sapiens 


d J4 1 7M1 4. 1 (novel protein) 


589 


100 


1019 


X83425 


Homo sapiens 


Lutheran blood group glycoprotein 


3054 


99 


1020 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


1021 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8041. 


398 


100 


1022 


Y91689 


Homo sapiens 


Human secreted protein sequence encoded by 
genc93SEQIDNO:362. 


768 


100 


1023 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


1024 


AF 132965 


Homo sapiens 


CGI-31 protein 


1550 


100 


1025 


W92380 


Homo sapiens 


Human TR-interacting protein SI 03a. 


1466 


97 


1026 


R66278 


Homo sapiens 


Therapeutic polypeptide from glioblastoma cell 
line. 


830 


100 


1027 


X65614 


Homo sapiens 


SI OOP calcium-binding protein 


476 


100 


1028 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


1029 


AJ001014 


Homo sapiens 


RAMP1 


806 


100 


1030 - 


W63682 


Homo sapiens 


Human secreted protein 2. 


1354 


99 


1031 


AK023007 


Homo sapiens 


unnamed protein product 


766 


100 


1032 


W97900 


Homo sapiens 


Human SR-BI class B scavenger. 


2672 


99 


1033 


Y82453 


Homo sapiens 


Human TGC-440 secretory protein SEQ ID 
NO:l. 


639 


99 


1034 


Y73473 


Homo sapiens 


Human secreted protein clone ydl78_l protein 
sequence SEQ ID NO:168. 


752 


93 


1035 


Y86468 


Homo sapiens 


Human gene 48-encoded protein fragment, SEQ 
IDNO:383. 


96 


90 


1036 


U09813 


Homo sapiens 


mitochondrial ATP synthase subunit 9 precursor 


698 


100 


1037 


AJ242832 


Homo sapiens 


calpain 


3699 


99 


1038 


X66403 


Homo sapiens 


acetylcholine receptor epsilon subunit CHRNE 


2574 


100 


1039 


AJ242730 


Homo sapiens 


poryhomeotic 2 


1310 


100 


1040 ■ 


AF169968 


Mus 

musculus 


DNA binding protein DESRT 


1453 


80 


1041 


X52563 


Bos taurus 


permability increasing protein 


383 


29 


1042 


G00368 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4449. 


75 


50 


1043 


G02532 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6613. 


60 


53 


1044 


M94582 


Homo sapiens 


interleukin 8 receptor B 


1850 


100 


1045 


AL080239 


Homo sapiens 


bG256022.1 (similar to IGFALS (insulin-like 
growth factor binding protein, acid labile 
subunit)) 


1704 


50 


1046 


AF125101 


Homo sapiens 


HSPC040 protein 


580 


100 


1047 


W74809 


Homo sapiens 


Human secreted protein encoded by gene 81 
clone HMWDN32. 


176 


100 


1048 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 


1049 • 


W88667 


Homo sapiens 


Secreted protein encoded by gene 134 clone 
HAJD3P89. 


1559 


99 


1050 


AF097518 


Homo sapiens 


liver-specific transporter 


2820 


100 
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% 


ID 


No. 
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1051 • 


W78324 


Homo sapiens 


Fragment of human secreted protein encoded by 


1318 


98 








gene 81. 






1052 


Y21851 


Homo sapiens 


Human signal peptide-contianing protein (SIGP) 


1643 


95 








(clone ID 2328134). 






1053 


AL163815 


Arabidopsis 


putative protein 


661 


62 






thaliana 








1054 


Y76200 


Homo sapiens 


Human secreted protein encoded by gene 77. 


262 


100 


1055 


AJ276567 


Homo sapiens 


TClO-likeRho GTPase 


1160 


100 


1056 


Y27620 


Homo sapiens 


Human secreted protein encoded by gene No. 54. 


154 


96 


1057 


D 14530 


Homo sapiens 


ribosomal protein 


745 


100 


1058 


AF132000 


Homo sapiens 


TADA1 protein 


1132 


100 


1059 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP (benzodiazapine 


920 


100 








receptor (peripheral) (MBR, PBR, PBK.S, IBP, 












Isoquinoline-binding protein)) LIKE protein) 






1060 


AF227135 


Homo sapiens 


candidate taste receptor T2R9 


134 


33 


1061 ' 


Y27575 


Homo sapiens 


Human secreted protein encoded by gene No. 9. 


1392 


100 


1062 


ZU697 


Homo sapiens 


HB15 


1088 


100 


1063 


AF123757 


Homo sapiens 


putative transmembrane protein 


819 


100 


1064 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell protein 


2932 


99 


1065 


Y41674 


Homo sapiens 


Human channel-related molecule HCRM-2. 


936 


99 


1066 


AJ250042 


Homo sapiens 


Rab5 GDP/GTP exchange factor homologue 


2575 


100 


1067 


Y36087 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


770 


85 








ID NO. 472. 






1068 


Y94959 


Homo sapiens 


Human secreted protein clone mc300_l protein 


301 


100 








sequence SEQ ID NO: 124. 






1069 


Y94959 


Homo sapiens 


Human secreted protein clone mc300_l protein 


301 


100 








sequence SEQ ID NO:124. 






1070 


W64535 


Homo sapiens 


Human leukocyte cell clone HP00804 proteia 


2014 


99 


1071 


X03145 


Homo sapiens 


pot. ORE III 


148 


50 


1072 


AL031177 


Homo sapiens 


dJ889M15.3 (novel protein) 


821 


91 


1073 


X82200 


Homo sapiens 


gpStafSO 


249 


62 


1074 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7294. 


99 


47 


1075 


Y36233 


Homo sapiens 


Human secreted protein encoded by gene 1 0. 


506 


55 


1076 


G03187 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7268. 


424 


98 


1077 


L25899 


Homo sapiens 


ribosomal protein L10 


332 


76 


1078 


Y91447 


Homo sapiens 


Human secreted protein sequence encoded by 


898 


97 








gene 48 SEQ ID NO: 168. 






1079 


GO 1862 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5943. 


290 


89 


1080 


AB039723 


Homo sapiens 


WNT receptor frizzIed-3 


1376 


92 


1081 


AB020527 


Homo sapiens 


Na/P04 co transporter homolog 


269 


100 


1082 


L13802 


Homo sapiens 


ribosmal protein small subunit 


499 


80 


1083 


W75098 


Homo sapiens 


Human secreted protein encoded by gene 42 


143 


81 








clone HSXB125. 






1084 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


83 


51 


1085 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


88 


43 


1086 


AF090942 


Homo sapiens 


PRO0657 


124 


64 


1087 


G00517 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4598. 


129 


41 


1088 


G04091 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


126 


36 


1089 


AF140631 


Homo sapiens 


G-protein coupled receptor 14 


364 


82 


1090 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


114 


32 


1091 


S72304 


Mus sp. 


LMW G-protein 


146 . 


83 


1092 


W88708 


Homo sapiens 


Secreted protein encoded by gene 175 clone 


405 


100 








HEMAM41.. 






1093 


W85632 


Homo sapiens 


Secreted protein clone fhl23_5. 


4358 


97 


1094 


Y53012 


Homo sapiens 


Human secreted protein clone pm514_4 protein 


1013 


99 








sequence SEQ ID NO:30. 






1095 


Y92345 


Homo sapiens 


Human cancer associated antigen precursor from 


409 


100 








clone NY-REN-62. 






1094 


AF090942 


Homo sapiens 


PRO0657 


147 


60 


1097 


L24521 


Homo sapiens 


transformation-related protein 


166 


58 


1098 


X56932 


Homo sapiens 


23 fcD highly basic protein 


490 


70 


1099 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


83 


35 


1100 


Y02693 


Homo sapiens 


Human secreted protein encoded by gene 44 


149 


59 








clone HTDAD22. 
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ID 
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1101 


AF 119851 


Homo sapiens 


PRO 1722 


183 


72 


1102 


G04086 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8167. 


207 


62 


1103 


G04063 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8144. 


91 


52 


1104 


X74856 


Mus 


ribosomal protein L28 


128 


69 






musculus 








1105 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


130 


62 


1106 


G03133 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7214. 


122 


48 


1107 


G03040 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7121. 


69 


43 


1108 


AF039942 


Homo sapiens 


HCF-binding transcription factor Zhangfei 


744 


99 


1109 


AF201951 


Homo sapiens 


high affinity immunoglobulin epsilon receptor 


738 


94 








beta subunit 






1110 


AF1 11108 


Mus 


transient receptor potential 2 


223 


79 






musculus 








1111 


AFJ 19900 


Homo sapiens 


PR02822 


144 


59 


1112 


Y16589 


Homo sapiens 


A protein that interacts with presenilins. 


265 


39 


1113 


G02872 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6953. 


178 


67 


1114 


Y02999 


Homo sapiens 


Fragment of human secreted protein encoded by 


164 


63 








gene 121. 






1115 


Y30811 


Homo sapiens 


Human secreted protein encoded from gene 1, 


1217 


99 


1116 


X51394 


Xenopus 


APEG precursor protein 


130 


40 






laevis 








1117 


M27826 


Homo sapiens 


neutral protease large subunit 


442 


65 


1118 


G03371 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7452. 


72 


60 


1119 


G03602 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7683. 


491 


97 


1120 


Y35906 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


244 


97 








ID NO. 155. 






1121 


G03714 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7795. 


122 


65 


1122 


Y00337 


Homo sapiens 


Human secreted protein encoded by gene 81. 


110 


90 


1123 


AF084830 


Homo sapiens 


two pore domain K+ channel; TASK-2 


703 


94 


1124 


AF2 12862 


Homo sapiens 


membrane interacting protein of RGS16 


442 


88 


1125 


W64469 


Homo sapiens 


Human secreted protein from clone CW795_2, 


191 


53 


1126 


G01361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5442. 


154 


100 


1127 


G01361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5442. 


165 


100 


1128 


Y84320 


Homo sapiens 


Human cardiovascular system associated protein 


815 


99 








kinase- 1. 






1129 


G02105 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6186. 


88 


73 


1130 


Y32923 


Homo sapiens 


Transmembrane domain containing protein clone 


700 


100 








HP01512. 






1131 


Y29817 


Homo sapiens 


Human synapse related glycoprotein 2. 


260 


91 


1132 


Y91644 


Homo sapiens 


Human secreted protein sequence encoded by 


525 


96 








gene 43 SEQIDNO:317. 






1133 


Y91449 


Homo sapiens 


Human secreted protein sequence encoded by 


542 


100 








gene49SEQIDNO:170. 






1134 


AB017908 


Homo sapiens 


4F2 light chain 


2399 


93 


1135 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


312 


55 


1136 


Y99426 


Homo sapiens 


Human PRO 1604 (UNQ785) amino acid 


917 


72 








sequence SEQ ID NO:308. 






1137 


G03790 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7871. 


102 


50 


1138 


AF155106 


Homo sapiens 


NY-REN-36 antigen 


768 


91 


1139 


AL031055 


Homo sapiens 


dJ28H20.1 (novel protein similar to membrane 


117 


50 








transport proteins) 






1140 


AF011359 


Bos taurus 


regulator of G-protein signaling 7 


138 


96 


1141 


Y70018 


Homo sapiens 


Human Protease and associated protcin-12 


623 


100 








(PPRG-12). 






1142 


G04O91 


Homo sapiens 


Human secreted protein, SEQ ID NO: 8172. 


113 


38 


1143 


AB030235 


Canis 


D4 dopamine receptor 


89 


48 






familiaris 








1144 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_l protein 


539 


88 








sequence SEQ ID NO:50. 






1145 


X99962 


Homo sapiens 


rab-related GTP-binding protein 


398 


96 


1146 


G03807 


Homo sapiens 


Human. secreted protein, SEQ ID NO: 7888. 


168 


79 


1147 


G03712 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7793. 


512 


85 


1148 


Y28279 


Homo sapiens 


Human G-protein coupled receptor GRIR-1, 


705 


76 


1149 


U13642 


Caenorhabditi 


exon 5 similar to transmembrane domain of S. 


247 


36 
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s elegans 


cerevisiae zinc resistance protein 






1 150 


G03438 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7519. 


1 17 


62 


1151 


GO 1003 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5084. 


181, 


80 


i 1 <i 

1 1 52 


GU37yo 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7879. 


198 


63 


1 123 




Oryza sativa 


DNA binding protein 


95 


41 


1 154 


D85245 


Homo sapiens 


TR3beta 


155 


96 


1155 


R74272 


Homo sapiens 


Tumour suppressor protein, p53. 


341 


87 


1 156 


Y86265 


Homo sapiens 


Human secreted protein HUSXE77, SEQ ID 
NO: 180. 


99 


41 


1 157 


G02577 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6658. 


263 


98 


1158 


AF 104334 


Homo sapiens 


putative organic anion transporter 


185 


42 


1159 


G01393 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5474. 


173 


57 


1160 


W75771 


Homo sapiens 


Human GXP binding protein APD08. 


224 


81 


1161 


AF2 16833 


Homo sapiens 


M-ABC2 protein 


410 


83 


1162 


W67816 


Homo sapiens 


Human secreted protein encoded by gene 10 
clone HCEMU42. 


1156 


100 


116? 


AF 119851 


Homo sapiens 


PR01722 


230 


70 


1164 


Y87252 


Homo sapiens 


Human signal peptide containing protein HSPP- 
29 SEQIDNO:29. 


113 


31 


1165 


W64537 


Homo sapiens 


Human liver cell clone HP01 148 protein. 


338 


82 


1166 


AF269286 


Homo sapiens 


HC6 


134 


64 


1167 


Y 14482 


Homo sapiens 


Fragment of human secreted protein encoded by 
gene 17. 


149 


51 


1168 


D90789 


Escherichia 
coli 


Dipeptide transport system permease protein 
DppC. 


411 


90 


1169 


R63783 


Homo sapiens 


TG0847 protein. 


344 


90 


1170 


Y45274 


Homo sapiens 


Human secreted protein encoded from gene 1 8. 


478 


98 


1171 


D64154 


Homo sapiens 


Mr 1 10,000 antigen 


347 


96 


1172 


AB026256 


Homo sapiens 


organic anion transporter OATP-B 


311 


67 


1173 


G00357 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4438. 


60 


52 


1174 


D87717 


Homo sapiens 


similar to human GTPase-activating 
protein(A49869) 


178 


59 


1175 


M64716 


Homo sapiens 


ribosomal protein 


391 


78 


1 176 


R08330 


Homo sapiens 


Human IL-7 receptor clone H6. 


285 


67 


1177 


L06505 


Homo sapiens 


ribosomal protein LI 2 


242 


72 


1178 


AJ251885 


Homo sapiens 


organic cation transporter (OCT2) 


276 


88 


1179 


G03258 


Homo sapiens 


• Human secreted protein, SEQ ID NO: 7339. 


155 


71 


1180 


GO 1207 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5288. 


282 


90 


1181 


AF181856 


Rattus 
norvegicus 


tRNA selenocysteine associated protein 


249 


62 


1182 


AF 161524 


Homo sapiens 


HSPG176 


138 


90 


1183 


G03789 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7870. 


282 


66 


1184 


Y02671 


Homo sapiens 


Human secreted protein encoded by gene 22 
cloneHMSJW18. 


107 


71 


1185 


G03797 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7878. 


88 


69 


1186 


G03564 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7645. 


118 


46 


1187 


AB032905 


Hylobates 
concolor 


dopamine receptor D4 


96 


37 


1 188 


G00956 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5037. 


292 


78 


1189 


G03258 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7339. 


178 


79 


1190 


G03361 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7442. 


324 


76 


1191 


AF 117755 


Homo sapiens 


thyroid hormone receptor-associated protein 
complex component TRAP230 


187 


70 


1192 


Y70455 


Homo sapiens 


Human membrane channel protein-5 (MECHP- 
5). 


202 


67 






Homo sapiens 


Human secreted protein, bbQ ID NO: 7133. 


99 


42 


1194 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


192 


76 


1195 


W2966) 


Homo sapiens 


Homo sapiens CI542_2 clone secreted protein. 


2001 


98 


1196 


Y14104 


Homo sapiens 


Human GABAB receptor Id protein sequence. 


239 


69 


1197 


X61972 


Homo sapiens 


macropain subunit iota 


149 


90 


1198 


G00534 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4615. 


145 


51 


1199 


Y86260 


Homo sapiens 


Human secreted protein HELHN47, SEQ ID 
NO:175. 


1089 


89 


1200 


G02607 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6688. 


154 


57 
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1201 


G00838 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4919. 


404 


50 


1202 


M27826 


Homo sapiens 


neutral protease large subunit 


202 


49 


1203 


Y73424 


Homo sapiens 


Human secreted protein clone yi4_l protein 
sequence SEQ ID NO:70. 


265 


61 


1204 


AF264014 


Homo sapiens 


scavenger receptor cysteine-rich type 1 protein 
M160 precursor 


625 


98 


1205 


Y36203 


Homo sapiens 


Human secreted protein #75. 


219 


59 


1206 


U78111 


Gallus gallus 


AQ 


205 


57 


1207 


AF095448 


Homo sapiens 


putative G protein-coupled receptor 


416 


76 


1208 


AF116715 


Homo sapiens 


PR02829 


127 


75 


1209 


AF099137 


Homo sapiens 


MaxiK channel beta 2 subunit 


475 


95 


1210 


AF205718 


Homo sapiens 


hepatocellular carcinoma-related putative tumor 
suppressor 


423 


79 


1211 


Y27868 


Homo sapiens 


Human secreted protein encoded by gene No. 
107. 


224 


70 


1212 


G00719 


Homo sapiens 


Human secreted protein, SEQ ID NO: 4800. 


117 


44 


3213 


G01009 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5090. 


351 


73 


1214 


AF090942 


Homo sapiens 


PRO0657 


124 


70 


1215 


Y14427 


Homo sapiens 


Human secreted protein encoded by gene 17 
clone HSIEA14. 


99 


77 


1216 


G03905 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7986. 


173 


57 


1217 


Y57897 


Homo sapiens 


Human transmembrane protein HTMPN-2I. 


1 173 


100 


1218 


J00194 


Homo sapiens 


hla-dr antigen alpha chain 


454 


78 


1219 


Y59709 


Homo sapiens 


Secreted protein 76-28-3-A12-FL1. 


470 


92 


1220 


' W81576 


Homo sapiens 


EBV-induced G-protein coupled receptor (EBI- 
2) polypeptide. 


725 


100 


1221 


W96745 


Homo sapiens 


High affinity immunoglobulin E receptor-like 
protein (rGERB). 


650 


98 


1222 


Y35911 


Homo sapiens 


Extended human secreted protein sequence, SEQ 
ID NO. 160. 


135 


31 


1223 


Y00278 


Homo sapiens 


Human secreted protein encoded by gene 21. 


260 


95 


1224 


AF161422 


Homo sapiens 


HSPC304 


568 


90 


1225 


U14970 


Homo sapiens 


ribosomal protein S5 


202 


95 


1226 


G01733 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5814. 


610 


100 


1227 


AF099973 


Mus 

musculus 


schlafen2 


333 


56 


1228 


G01218 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5299. 


155 


81 


1229 


AF217188 


Mus 

musculus 


YIP1B 


801 


63 


1230 


AF176813 


Homo sapiens 


soluble adenylyl cyclase 


275 


100 


1231 


X98333 


Homo sapiens 


organic cation transporter 


1704 


100 


1232 


W74955 


Homo sapiens 


Human secreted protein encoded by gene 77 
clone HOEAS24. 


212 


53 


1233 


Y94940 


Homo sapiens 


Human secreted protein clone yi62_l protein 
sequence SEQ ID NO:86. 


526 


100 


1234 


U76618 


Mus 

musculus 


N-RAP 


482 


82 


1235 


AF044924 


Homo sapiens 


hook2 protein 


380 


97 


1236 


G01459 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5540. 


417 


100 


1237 


AF000018 


Homo sapiens 


adapter protein 


164 


84 


1238 


W88633 


Homo sapiens 


Secreted protein encoded by gene 100 clone 
HE8EU04. 


250 


90 


1239 


W29660 


Homo sapiens 


Homo sapiens CH27_1 clone secreted protein. 


697 


98 


1240 


AF004I6! 


Oryctolagus 
cuniculus 


peroxisomal Ca-dependent solute carrier 


154 


52 


1241 


Y92710 


Homo sapiens 


Human membrane-associated protein Zsig24. 


709 


97 


1242 


Y95002 


Homo sapiens 


Human secreted protein vc34_i, SEQ ID NO:44. 


908 


88 


1243 


Y44905 


Homo sapiens 


Human potassium channel molecule ERG-LP2 
partial protein. 


325 


100 


1244 


AF284422 


Homo sapiens 


cation-chloride cotransporter-interacting protein 


511 


97 


1245 


Y53629 


Homo sapiens 


A bone marrow secreted protein designated 
BMS115. 


1888 


93 


1246 


AB039371 


Homo sapiens 


mitochondrial ABC transporter 3 


389 


97 


1247 


Y35911 


Homo sapiens 


Extended human secreted protein sequence, SEQ 


168 


39 
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ID 


No. 






Waterman 


Identity 


NO; 








Score 










ID NO. 160. 






1248 


AF072509 


Rattus 


glutamate receptor interacting protein 2 


559 


90 






norvegicus 








1249 


AF247042 


Homo sapiens 


tandem pore domain potassium channel TRAAK 


661 


98 


1250 


B08974 


Homo sapiens 


Human secreted protein sequence encoded by 


1087 


97 








gene27SEQIDNO:131. 






1251 


L15313 


Caenorhabditi 


putative 


858 


59 






selegans 








1252 


Y29338 


Homo sapiens 


Human secreted protein clone it217_2 alternate 


278 


75 








reading frame protein. 






1253 


W01730 


Homo sapiens 


Human G-protein receptor HPRAJ70. 


211 


92 


1254 


G03074 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7155. 


294 


83 


1255 


G01818 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5899. 


253 


91 


1256 


AF286368 


Homo sapiens 


eppin-1 


222 


54 


1257 


AF220264 


Homo sapiens 


MOST-1 


87 


93 


1258 


G02227 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6308. 


281 


78 


1259 


Y07970 


Homo sapiens 


Human secreted protein fragment #2 encoded 


81 


94 








from gene 26. 






1260 


R95332 


Homo sapiens 


Tumor necrosis factor receptor 1 death domain 


986 


100 








ligand (clone 3TW). 






1261 


AF 140674 


Homo sapiens 


zinc metalloprotease ADAMTS6 


172 


36 


1262 


U28369 


Homo sapiens 


semaphorin V 


237 


67 


1263 


Y07049 


Homo sapiens 


Renal cancer associated antigen precursor 


288 


71 








sequence. 






1264 


Y36153 


Homo sapiens 


Human secreted protein #25. 


187 


80 


1265 


Y78114 


Homo sapiens 


Human cytokine signal regulator CKSR-2 SEQ 


723 


93 








IDNO:2. 






1266 


Y13397 


Homo sapiens 


Amino acid sequence of protein PR0334. 


191 


100 


1267 


AF030558 


Rattus 


phosphatidylinositol 5-phosphate 4-kinase 


859 


95 






norvegicus 


gamma 






1268 


U73167 


Homo sapiens 


candidate tumor suppressor gene LUCA-1 


159 


96 


1269 


AF 190664 


Mus 


LMBR2 


552 


76 






musculus 








1270 


AL050332 


Homo sapiens 


dJ570F3. 1 (homolog of the rat synaptic ras 


820 


98 








GTPase-activating protein pi 35 SynGAP) 






1271 


G02126 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6207. 

. _ .... r ._ ' . ^ 


131 


95 


1272 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase isoform . 


253 


92 


1273 


AL035661 


Homo sapiens 


dJ568Cl 1.3 (novel AMP-binding enzyme 


1280 


100 








similar to acetyl-coenzyme A synthethase 












(acetate-coA ligase)) 






1274 


AF064748 


Mus 


S3-12 


3523 


61 






musculus 








1275 


D17554 


Homo sapiens 


TAXREB107 


377 


78 


1276 


Y30715 


Homo sapiens 


Amino acid sequence of a human secreted 


643 


90 








protein. 






1277 


AF146760 


Homo sapiens 


septin 2-like cell division control protein 


707 


100 


1278 


Y05069 


Homo sapiens 


Human PIGR-2 protein sequence. 


281 


46 


1279 


X59668 


Oryctolagus 


aorta CNG channel (rACNG) 


267 


85 






cuniculus 








1280 


G01051 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5132. 


489 


98 


1281 


G03411 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7492. 


120 


43 


1282 


AF055084 


Homo sapiens 


very large G-protein coupled receptor- 1 


1635 


100 


1283 


AF1 17814 


Mus 


odd-skipped related 1 protein 


357 


98 






musculus 








1284 


U87318 


Xenopus 


NaDC-2 


535 


60 






laevis 








1285 


AF061346 


Mus 


Edpl protein 


452 


68 






musculus 








1286 


AB030182 


Mus 


contains transmembrane (TM) region 


582 


68 






musculus 








1287 


A13595 


synthetic 


immunosuppresive protein PP15 


185 


97 






construct 








1288 


AF254411 


Homo sapiens 


ser/arg-rich pre-mRNA splicing factor SR-A1 


837 


100 


1289 


AF084205 


Rattus 


serine/threonine protein kinase TAOl 


319 


98 






norvegicus 
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1290 


AF038563 


Homo sapiens 


membrane associated guanylate kinase 2 


523 


100 


1291 


AF034837 


Homo sapiens 


double-stranded RNA specific adenosine 
deaminase 


468 


100 


1292 


Ml 5888 


Bos taurus 


endozepine-related protein precursor 


937 


87 


1293 


AB010692 


Arabidopsis 
thaliana 


ATP-dependent RNA helicase-like protein 


636 


45 


1294 


AF209923 


Homo sapiens 


orphan G-protein coupled receptor 


1570 


100 


1295 


W67828 


Homo sapiens 


Human secreted protein encoded by gene 22 
clone HFEAF41. 


504 


98 


1296 


AC004832 


Homo sapiens 


similar to 45 kDa secretory protein ; similar to 
CAA10644.1 (PID:g4164418) 


648 


65 


1297 


X80035 


Oryctolagus 
cuni cuius 


cysteine rich hair keratin associated protein 


575 


70 


1298 


G02645 


Homo sapiens 


Human secreted protein, SEQ ID NO: 6726. 


223 


97 


1299 


Y59440 


Homo sapiens 


Human delta3 fragment #4. 


122 


32 


1300 


W70504 


Homo sapiens 


Leukocyte seven times membrane-penetrating 
type receptor protein JEG1 8. 


459 


81 


1301 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 amino acid 
sequence. 


3916 


99 


1302 


M77693 


Homo sapiens 


spermidine/spermine N 1 -acetyltransferase 


174 


96 


1303 


G01331 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5412. 


254 


69 


1304 


G01491 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5572. 


747 


99 


1305 


AF148509 


Homo sapiens 


alpha 1,2-mannosidase 


602 


98 


1306 


G01658 


Homo sapiens 


Human secreted protein, SEQ ID NO: 5739. 


333 


98 


1307 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity modifying 
protein SEQ ID NO: 1. 


332 


98 


1308 


AF033120 


Homo sapiens 


p53 regulated PA26-T2 nuclear protein 


348 


52 


1309 


Y73388 


Homo sapiens 


HTRM clone 3376404 protein sequence. 


147 


66 


1310 


AF063243 


Bos taurus 


ribosomal protein L30 


296 


90 


1311 


AF224494 


Mus 

musculus 


arsenite inducible RNA associated protein 


688 


70 


1312 


Y73342 


Homo sapiens 


HTRM clone 2709055 protein sequence. 


1154 


100 


1313 


Y99419 


Homo sapiens 


Human PRO1780 (UNQ842) amino acid 
sequence SEQ ID NO:282. 


1145 


78 


1314 


AF116667 


Homo sapiens 


PRO 1777 


433 


97 


1315 


W75100 


Homo sapiens 


Human secreted protein encoded by gene 44 
clone HE8CJ26. 


807 


97 


1316 


AJ272078 


Homo sapiens 


APOBEC-1 stimulating protein 


789 


100 


1317 


AB041533 


Homo sapiens 


sperm antigen 


2607 


98 


1318 


U19617 


Mus 

musculus 


Elf-1 


806 


92 


1319 


U82598 


Escherichia 
coli 


ferric enterobactin transport protein 


768 


100 


1320 


D90892 


Escherichia 
coli 


SORBITOL-6-PHOSPHATE 2- 
DEHYDROGENASE (EC 1.1.1.140) 
(GLUCITOL-6- PHOSPHATE 
DEHYDROGENASE) (KETOSEPHOSPHATE 
REDUCTASE). 


709 


100 


1321 


W67847 


Homo sapiens 


Human secreted protein encoded by gene 41 
clone HPBCJ74. 


601 


92 


1322 


AJ276I01 


Homo sapiens 


GPRC5B protein 


466 


93 


1323 


AJ276101 


Homo sapiens 


GPRC5B protein 


504 


97 


1324 


Y58628 


Homo sapiens 


Protein regulating gene expression PRGE-21. 


1584 


100 


1325 


U91561 


Rattus 
norvegicus 


pyridoxine S'-phosphate oxidase 


1277 


89 


1326 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase isoform 


1606 


100 


1327 


Y32206 


Homo sapiens 


Human receptor molecule (REC) encoded by 
Incyte clone 2825826. 


1531 


90 


1328 


AF151048 


Homo sapiens 


HSPC214 


657 


85 


1329 


Y10530 


Homo sapiens 


olfactory receptor 


1645 


100 


1330 


AF1 80681 


Homo sapiens 


guanine nucleotide exchange factor 


4314 


99 


1331 


API 11856 


Homo sapiens 


sodium dependent phosphate transporter isoform 
NaPi-3b 


3591 


99 


1332 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


1333 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 
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1334 


Y25755 


Homo sapiens 


Human secreted protein encoded from gene 45. 


1380 


96 


1335 


AF152325 


Homo sapiens 


protocadherin gamma A5 


4742 


99 


1336 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


1337 


AF095927 


Rattus 
norvegicus 


protein phosphatase 2C 


1931 


95 


1338 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID NO: 7958. 


621 


100 


1339 


AL008582 


Homo sapiens 


bK223H9.2 (ortholog of A. thaliana F23FI.8) 


626 


100 


1340 


X61615 


Homo sapiens 


leukemia inhibitory factor receptor 


5820 


99 


1341 


Y01519 


Homo sapiens 


A carcinogenesis-inhibiting protein. 


7528 


97 


1342 


AF207600 


Homo sapiens 


ethanolamine kinase 


2372 


100 


1343 


U54807 


Rattus 
norvegicus 


GTP-binding protein 


1167 


97 


1344 


AC020579 


Arabidopsis 
thaliana 


putative phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


51 


1345 


Y28576 


Homo sapiens 


Secreted peptide clone pe503_l. 


944 


100 


1346 


W74787 


Homo sapiens 


Human secreted protein encoded by gene 58 
clone HHFHN61. 


1171 


100 


1347 


M55542 


Homo sapiens 


guanylate binding protein isoform I 


2636 


87 


1348 


AF183428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


1349 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


24 


1350 


AF295530 


Homo sapiens 


cardiac voltage gated potassium channel 
modulatory subunit 


562 


99 



TABLE 3 



SEQ ID 

nucl- 
eotide 
seq- 
uence 


SEQ ID 

"MO- nf 
l\\J. 01 

peptide 
seq- 
uence 


Met 
noa 


SEQ 
rn wn* 

IJJ lyLf. 

in 

USSN 
09/496 
914 


Predicted 

oeginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nuLicuuuc 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino, acid sequence (A=Alanine OCysteine, 

l-r=rVo panic rU-ju, Et—\Jiuiaiill\s /vliu, 

F^Phenylalanine, G=Glycine, H-Histidine, 
I-Isoleucine, K=Lysine, L-Leucine, 
M=Methionine, N^Asparagine, P=Proline, 
Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 




1351 


A 


2 


337 


1 


TPSLIHQAPTPCPAGLWG/PPNGHYHGS*PGC 
HWPQAPHRA* * * GLLPPRWLGHGLPGGPAAP 
WAASQWVDGVAGRLPGPAWSWHASGAAPA 
QPGPL*LLVPGSSGLPDPRDP 


2 


1352 


A 


27 


100 


366 


IRNSSIRPMKERETICLSAKHMITCSASYDIRGL 
QIETT\ YHHTPIRMAKIQKT/GHHQC* *ECG AT 
GTLIHGWWGCKWEPLGKTVWQIPK 


3 


1353 


A 


40 


3 


314 


. HASAHASVVLKDNSELEQQLGATGAYRARA 
LELEAEVAEMRQMLQLEHPFVNGADKLRPD 
SMYVHLNEL*QSLVENMLLTWDTH\RTPI*R 
SCNYTLALILFL 


4 


1354 


A 


74 


2 


292 


TASALFSCPDGGSLAGFAGRRASFHLECLKR 
QKDRGGDISQKTVLPLHLVHHQVAHTFGQAT 
VTCQQARQSPG*RTNPE/ALQWVLPVSDGWH 
VLPLP 


5 


1355 


A 


78 


114 


850 


ENCRVASNLPGVFFSEDTAQSGSYMRISAHPP 

NAGGEVSNGPKRKLTLMLNFSLPSSGLNAGA 

FYALSTLLNRMV1WHYPGEEVNAGRIGLTIVI 

AGMLGAVISGIWLDRSKTYKETTLWYIMDT 

GG A WWC YTF YLGTGDTCG* CFITAG\TMGFF 

MTGYLPLGFEFAVELASYPESEGISSGLLNISA 

QVFGIIFTISQGQIIDNYGTKPGNIFLCVFLTLG 

AALTAFIKADLRRQKANKETLEN 


6 


1356 


A 


81 


97 


376 


EWFSYMLGSNMSVYHSP*SLEPLCKVLSES*A 
YLRVPFIRILLNAR* IRKAYKRMSLEIKLLI/RE 
♦CLFQEMGLSLQWLYSARGDFFRATSRL 


7 


1357 


A 


93 


2 


872 


TLSSACUGDAWKELTIVAGAVSNQLLVWYP 
ATALADNKPVAPDRRISGHVGLIFSMSYLESK 
GLLATASEDRSVRIWKGGDLRVPGGRVQNIG 
HCFGHSARVWQVKLLENYLISAGEDCVCLV 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
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SEQID 
NO: of 
peptide 
seq- 
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Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine 7 R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














WSHEGEILQAFRGHQGRGIRAIAAHERQAWV 

ITGGDDSGIRLWHLVGRGYRGLG/DLGSLLQ 

VP**ARYTQGCDSGWLLATAGSD*YRGPVSL 

*RRGQVLGAAARG*TFPVLLPAGGSSWSRGL 

RIVCYGQWGRSCQGCPHQHSNCCCGPDPVS 

WEGAQLELGPAWL 


8 


1358 


A 


106 


3 


350 


FSSLLSGRISTLRDETGAILIDGDPAACAPIIKF 
LLTEELHLRGVSIYVLRHEAQIYGITPLWCAL 
LI/CRRL*SDSCMRAALNDRGLYQVLILDGLV 
QCLGFVDSDSRKMVSTLT 


9 


1359 


A 


115 


49 


186 


QAWAIFKGKYKEGDTGGPAVWKTRLRCALN 
KSSEFNEGPERERMDV 


10 


1360 


A 


123 


2 


1249 


KGCRTQEKVDRTEVIRTCINPVYSKLFTVDFY 

FEEVQRLRFEVHD1SSNHNGLKEADFLGGME 

CTLGQIVSQRKLSKSLLKHGNTAGKSSITVIA 

EELSGNDDYVELAFNARKLDDKDFFSKSDPF 

LEIFRMNDDATQQLVHRTEVVMNNLSPAWK 

SFKVSVNSLCSGDPDRRLKCIVWDWDSNGK 

HDFIGEFTSTFKEMRGAMEGKQVQWECINPK 

YKAKKKNYKNSGTVILNLCKIHKMHSFLDYI 

MGGCQIQFTVAIDFTASNGDPRNSCSLHYIHP 

YQPNEYLKALVAVGEICQDYDSDKMFPAFGF 

GARIPPEYTDSHDFAINFNEDNPECAGIQGW 

EAYQSCFXPKAPTFTGPTNICPHSSRKVAKFRR 

SEGN*HQGRAFAI1FILVDPGQVGVYSQDMGP 

DNPGGHFV 


11 


1361 


A 


147 


614 


9 


ACARKQLLGRTVFIWFVGQLLGGELKGYSKT 

NTTSSRPASSRG\TLSSSSSSSSSLTKDALPSSL 

KSDSTTITSGLVFPFRSLCVNPAKSSVSESVSSI 

KELLSSSVKYLE*KRTSCCFPDSSESKLSQLSS 

DERVSMGTSSRKPTNS SSSLGALKMSATS\* G 

SGSESPTPFFLTGLQSPPSTRPREPGLTTARNS 

TTLTRDC 


12 


1362 


A 


177 


12 


416 


LIPSEPALDSLVDPRVRSRKQPFVIYPVYDTAI 
DTKIHFSLLDGNVGEPDMSAGFCPNHKAAM 
VLFLDRVYGIEVQDFLLHLLEGGFLPDLRAA 
ASLDT/AEIGAMDFLLS* LFTLCLMMFFFIYPFI 
NLLTMNVY 


13 


1363 


A 


249 


535 


105 


WTFHRHLSPAPLIVCDQGTCVVSYYPQNIVQ 
MPDTQMEQGLN/HLFLDGNA*PHSVECYCPS 
TFEIAIKITSFVL YFHRYRAPEVLLRSS VYS SPI 
DWAVGSIMAELYMLRPLFPGTSEVDEIFKIC 
QVLGTPKKVSTLVPKLL 


14 


1364 


A 


254 


572 


201 


YLLTXIGNLMMLLVINADSCLRTXM*FFLGH 
FFFLDICY SSVTAQDAAEFPVS*KP1LV WGYTT 
*SFFFIFSWGTNGCLLSAITYACYAAICHPLLS 
TMVMNRPLCTATVNATNKMGFLNSQVN 


15 


1365 


A 


257 


425 


68 


THAKFLNKKFNIPKLVILPKLVYIVKAIPTKM 
AIEFLLECDQNIT\KLICENT*KNIAKNI*KRRV 
TFTPIET* HP VKQMIKWQ * LT A WLRNRG YKKI 
KQTPNSETAPSVCRNLVFDKCG 


16 


1366 


A 


263 


104 


481 


FCIFRTTEEDRGGDDCVVSVWTKQRNNSCVK 
SKDVFSKPVNIFWALEESVLGVKARQPKPFFA 
AGNTFEMTCKVSSKNIKSPRYSVLIMAEKPV 
GDLSSPNETKY1ISLDQDSWKLENWTDASRV 


17 


1367 


A 


298 


68 


208 


RK^TNNPIKLDKKFEHFKNEDIMTSKHTKMW 
VSSLAMKEMLTKTTM 


18 


1368 


A 


300 


904 


1 


LWGITGTRHHARVIFIFLVETGFPHVGQAGL 
ELLTSGDPPALASQSAGITGMSHCARPKGHFG 
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IHLK*MFYTMSQKMP*PTINLILLLIIPGNLNIF 
KFNMGWLGPKTAFV* KDEVLSGIPF AKGRCR 
WK*DY* C/LQEVTDPIMEKGKKKKRT ASFFK 
GQPHQSTNALLRRCVR*RYHLS\TVETAGLP* 
KNTGHIPGQPFLFKLVFKC*NVICI**QYKW*Q 
NIGVKNKSPCPH*SSSPSL*FIGHHSRNF/CSFK 
TEPHSWQAGGQWRMLSSLQAPPPGLMPLSR 
ISLMSSWDYRRPPQ 


19 


L369 


A 


302 


3 


445 


NSPSRW AKIQMFEHTFCG* GCG/ER/NVHIHCS 
WICRLRPLLWRAVREYLSKLKNAELSFDPGV 
SLLRI YAIDMPTSI* DEKEALLFAFL AFHE*HC 
KSRIWAVIQ/CIHLWDWLRKL*CFHRMKFYA 
AV*NKPRHLLSHIWKDVQNILLK 


20 


1370 


A 


304 


1 


1339 


FFFCGKEVPLFEQNKHPGPRATTSPGA7HARA 

LLS AGEFTAG VGLSP* AIHSF V WLCTFIQHGA 

GGPCHQPGGSPGPWMHTTQAGHLWEGAYPG 

GSSTWHQVPGQLGGSWGPRERSLLGSFIXCSP 

CPHPPGFRLWMSPNQKPPTENPGVMGRVWR 

LMPGESPLIWEAEGKEDHLSPEGQGHSE/PVA 

PLHSSLGNTVKP*PKNQKPKQNRSRHGQ\GF 

MAGQGQSRPAARWCPALTPASHSAGTWPP 

RICRTVPGGPCPSPSGFRSCRR*GFSA*TRSWP 

DAEPPSTPDTAPRCCTQSDTSSQGPQ*S*WRR 

CRALPGRLCSAPAAGLRRARPRLSESRRGNSP 

PASPAAASARCPSWGPSCPARPPSRPAAGTEP 

AAPSRCTAWLRGEREPGPRPPGRRPRSGRGP 

VSFAPEVLSLPAVRQTKSWRWRNEEEITRPW 

ALVRSRGG 


21 


1371 


A 


326 


799 


1587 


GSQVLPPP V PSQDS ATLPQDA* GPRAAPGQPVC 

E* GLQGAG VRRLRGEVLCQPQP* G AL*EQCLP 

HLSFSPRQGAAPDTEPSAWGPAPTGATGPGLP 

LRHVRLFSAGAPRGAATPCPPALLHGPAWPP 

ARPMFRGHPPVRPLGPWGKVAAGPRALCLA 

GVPAVQGECATKPSG*GL*PAHLRGPPGPEVL 

QWHWQLS AGRDPVPAEDPPL* EGPLGPGGPA 

AAQAEPGADPEPEDKDQAAESRPAGAMSLSA 

QGSGPVGGQGLR 


22 


1372 


A 


327 


146 


652 


PHLENPHPEHSFPGAPLT*STLSWSILSPREPSP 
GAPCYPGHPHLENPHLEHLLTWRTVTWSTLL 
PGAPCYPEHPHLEHPLTWSTPHLEHPSPGEPL 
SCRTPTRSILHRDHPLP*CLSTEESPI*GWGSLP 
APPSTPLVLDVAPPGPQPASSCPGRDSCYSVP 
GTWSP 


23 


1373 


A 


348 


397 


2 


CIVSSCQGTRKPCHLEDANKINKQSPTLEKIES 
LQESL*VKQ*LIVAEKYVQILHPRKJCYFQRPL 
NNEKRKMKKRKEEKKKCRERMQRRSKWRR 
EEKKE* RREE\EERKKEKEDRKERRKETSPRG 
SRRLLRD 


24 


1374 


A 


362 


170 


352 


GRALDTAAGSPVQTAHGLPSDALAPLDDSMP 
WEGRTTAQWSLHRKRHLARTLLVSRVRGPQ 


25 


1375 


A 


384 


373 


128 


YLITTILETGYLWKNRHSDQ*KRTENPERDQH 
KYPKVDFCKSNSMKNRLCNKWHWTNWIFTD 
KKINLNLKPHTKLTPNIKKN 


26 


1376 


A 


397 


383 


165 


EVKNTNPFIFSGTNLTIWIRSI*RKSDEINQRTK 
♦MEKYSISIJDRRLNTVKMSFLPNLIYKFNTIS1 
KIPANF 


27 


1377 


A 


406 


103 


380 


KSKATGYMVNI*KLIV\FLYANDEQLEIEMNK 
IWNFNGSKNKIAFTNLTKYQNIQNRHAENYKI 
LVNKJEDLNKWRNVLLSWIGRRNIINTMT 
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28 


1378 


A 


408 


14 


427 


TICTNKFNNLDEIK/FLERHKLSKLTQEEVENL 

ITLKTSRETELVINK*VIPHKEKPGPDSFTGEF 

YQTFKEELAI/ILHKLFQTIKYGRILPNSVYETSI 

TLKPKPEKDL\KENYRPLPLSNIDAK\LNKTLA 

NRI**HIR 


29 


1379 


A 


434 


395 


128 


1 Y SKMCMERQRLNN * ELKKNK.VRGIAVPD VK 
VYYKPTVIK/TS WIL* KDSHTVE WNRLENLELD 
PNAKRLILDKGAEATEWRKDSFFRQWQ 


30 


1380 


A 


455 


2 


228 


FFFETESHSVTQAGVQWCNPGFKRFSCFGLSS 
SWDYRYAPPRP\ANF\*FLVETGFYYVAQAGL 
KLLSPGDLPALAS 


31 


1381 


A 


462 


393 


2 


QLMFDKG VKNIHXWGWTPPFTK* YWKNWISI 
CRRMNLNPYLSRY1KINSR\KDLTVRPEPIKLV 
EENTGKTIQDTGLGK*FIAKTSKAQSTKTNK* 
KRQTRYIKLK\KKSTASKENNRVKRQPLE*EK 
1FAN 


32 


1382 


A 


474 


125 


471 


VKPYEIAVFLVKPIEYK*HLLSDPAIPLSGI*LK 
EIKAYT/RRICTPMFAAPVSVIA/RN*KQSK7CQ 
KQ* Y VHRMEYYTTIKRSEILICTTTWVDFRNT 
ILRETDRIHKTTYDVISLI 


33 


1383 


A 


488 


1825 


2 


KSACSFIC SEEQPASPSPLKPGTYASET\RPRDP 

HAAGPRRDSSEAETRRPRGA/DGSGTWKGT 

PGSPAPPCS WGHGGVETEGAG* CPAAPGTDLR 

APGGSAGS*\GLPSAGGSRGRKGWRAAGRQP 

STR*GRPGRHGGRGE*AGHPEPRQSALQSAG 

L/ASSPEPMGAALAEDGSGDSRGAGPRPQE* P 

PSVLSRS\GS*G*G*AASGTASSPRSHSSRLGPP 

SAGFHGLRCGQPPFAAAPPGPWPGTGRPAGG 

AGSPPAAAGTAPPATRGAQSRRQNRTAGRNA 

SPQTAAGAGSPVQWALSRATG*TGETGSWC 

AGGTHQATHLTAAWVCPPTWSVRPGGSGPA 

AGLGR*GRHPAQSPPLPVPRG*PAWPQEAPSP 

SPASSEVALSSGSCWPDQAPGPARGSPPAPLA 

PAWPAAGRGRQR* GRQSAHPPPRR* STA VSL 

SGTS*WRRSP*AGTRTQQC*SPWLVPACSSRP 

L*RGTRRPSTQQSPQTTGTPGRSAGPGHPRS* 

GGRSPAGTGHLGAQTVASPH*GHWPTALSCL 

WASASPPGPEAPPQTGACIGTNCRYRAASAR 

RSSVAPACA*GWQ*AGSPPAVLRGPP*RVRER 

GALTHRPRAPDE 


34 


1384 


A 


497 


422 


2 


APGASVGRAQAAEG*RGGPTGRPPSALGVS/E 
AGRAGRAGEGRPVPPAYPLCKSAQTSGPPKA 
RLSVPPLASCGGRGPPGGAACATCAPPAGPAR 
SSRCRRRSPPE* GPR*PSRPARPSPGSAASRRQ 
KLTPCRCQFRGLCA 


35 


1385 


A 


509 


156 


475 


PTP YPGE* QAAFLLRGPGLRPPA/DPSLR/HRN 
LTELWAVTDENIVGLFAALLAERRVLLTAS 
KLSTLTSCDHAFCALLYPMRWEHVLIPTLPPH 
LLD YC* CPPLPRT 


36 


1386 


A 


. 512 


3 


1631 


FFFSFVCHLYCVSPTPGPHGRLATWL/PGLLA 

FLGLAAGGQTLCPAGELPGHARAQASGAPGS 

VLIAVPGRRRVHTCGPGPAAPSTRGECPPPAL 

GHTRPARPRPV\PFAPAVPQEPGGQGHGAA/P 

PATGHSAFRGCPPARAAPTGSATPAPPPAACA 

AFHSAWSVPPAGRQQG*RVPAPAFRRTTPGT 

PGQHLLDRPGAPPAQGSGPAPAPPPRLAGPA 

GPAAPPPGPPAASWHSSLSKSSSSIAGWSPPLP 

VGPGSLQ*TPPPQGPHLSGSCGGTSSWRGQR 

AAVARRLRSWNACGLSRVAGRSSASYPGRE 
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GRPSQSQ*PAGPPGMRGCCLRGW*PSSSGSD 

GPGPHPASTWLRAGKTGPSPPACGCA*LPPPS 

VSAAPQSFRTRCPRGCAAAAGLCVLAAAGAS 

HGA\GLPG VRVHTQRVHIH* GAG/GCQTPRPR 

LRSLPVLGLPAPRCPVSAHPWHRRSGSSCHA 

ARLVPRHPAPGCP**TG*\PLITGFPEP*A*GLP 

NHQAVGLEASGALQAGHRDELPTMVQLLDH 

SPDYPLK.GRPHAP 


37 


1387 


A 


620 


828 


1 


FRLPLAAGA/RGAAEPRVAVSMAPDPSAKIH 

WEASPEMQSKCHQKGKNNQTECFNHVRFLQ 

RLNSTHLYACGTHAFQPLCAAIDAEAFTLPTS 

FEEGKEKCPYDPARGFTGL1IDGGLYTATRYE 

FRSIPDIRRSRHPHSLR'reETPMHWLNG*EDE 

AQDDGG*GTISSFLLPWPADHPTPKSFGEPVH 

SIPVCCQVRGQPQSGGKESPACLKSLSNCLTH 

\DAEFVFSVLVRESKASAVGDDDKVYYFFTE 

RATEKESGSFTQSRSSHRVARGrPPL 


38 


1388 


A 


739 


1 


427 


FRAMVSSTLKLGISILNGGNAEVQ/QGNRGKG 
TSEEGKEG* E VPV*LP VSPPLPRPLQKMLD YL 
KDKKEVGFFQSIQALMQTCVGEKVMADDEFT 
QDLFRFLQLLCEGHNNDFQNYLRTQTGNTTT 
INIIICTVDYLLRLQESI 


39 


1389 


A 


767 


1 


1030 


TLDLTGPLLLGGVPNVPKDFRGRNRQFGGCM 

RNLSVDGKNVDMAGFIANNGTREGCAARRN 

FCDGRRRQNGGTCVNRWNMYLCECPLRFGG 

KNCEQGEWPASSIPPVTAAWEALLLDVPGTT 

VRGLHIQVRQPLVVYAAFTVDSHRPLQETVL 

RRAPAPASGVPSPSGVGWDR*AGPAEPSPSTP 

ATVIISVPWYLGLMFRTRVKEDSVLMEATSGG 

PTSFRLQVTGAPCHQGTC*VGARGRDPMLSG 

LRVTDGEWHHLLIELKNVKEDSEMKHLVTM 

TLDYGMDQVSWHLHLLWG*TLPPAQGKTGA 

SEDKVSVRRGFRGCMQVRGGCGGRGEACPS 

QAAPRL 


40 


1390 


A 


801 


69 


399 


IHKinHKEDLNKWKYILCSGMERLSTVMIPVV 
PQIIYKF>lA*Q\V r LKFTW*E*GAKriUrRKNKL 
RGL VLVPLSTC* VKYLLDKVLPHIKTYYEAR 
VNKSWLVQVTIM 


41 


1391 


A 


835 


7 


195 


SMLKERKVFQFPSCLFFQYITWLGPPYHVLFD 
SSVTNFSIGAK*D1LQSVMNCLYAKRIPCVT 


42 


1392 


A 


841 


1 


415 


GSTHASGYDKTPDFILQVPVAVEGHIIHWIES 
KASFGDECSHHAYLHDQFWSYWNSLKHRTW 
QGIGT V ASNL SQL*TLNAPFPELLLFRSLARTG 
FVLT*\RFGPGLVIYWYGFIQELDCNRERGILL 
KACFPTNIVTL 


43 


1393 


A 


845 


358 


92 


PALSPAPVPQKKGSPLPLDPCLGPSSWLLSVG 
LGWPRL*PRRGPGDPGSLPATPPLLTPPHTLLP 
QRPMLPPSHAGLARPPPPEPISVP 


44 


1394 


A 


853 


452 


1 


LPQYCFFPRLSPKSKLVKHS AL* *PSALKPPTK 

SPRCIPRTSLYFTICC/PPALQL/SPIEDPPAIYRS 

PPTHMLRSASQPLNQAPTLVKGHPPSRFLQG 

QVSCPPQPTLPREKPLPLHLRPPPRPAQPPLPR 

PLTFSTRRNVDPEIPERFR 


45 


1395 


A 


894 


379 


162 


GVYPPTVFDNYSVQTSVDGQIVSLNTWDTAG 
QEEYD/RLRTLS*PQTS1FVICFSIGNLEFPIYGT 
WLSMSMGK 


46 


1396 


A 


900 


1 


366 


TTKKTLISNNVSSRSLPILPELKAFSLAFNDPL 
EIQK YMRT/DQ* CVTHDISLYIVTKL ALIFLIPR 
WLFHQLNIT* *CLHFFTMTTF[AIPFSFLFLGR 
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D/KSLAMLPRLVSNSWPQVILPP 


47 


1397 


A 


944 


162 


2 


QLQNLASRGCL* SQLLRRLRRENRLNPGGGG 
CSEIAPVCTPAWVTQRDFFRKKK 


48 


1398 


A 


963 


216 


308 


HFIPDRIAIVKNTRDSHCWRGC+EEGAPARC 


49 


1399 


A 


967 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWK 
GRKHASRTARAHVFHPIRQSIRSPVRGRPGDP 
RAAHTRS AGTRLQCKASRGG* GKGPAPTR* E 
GGPGSAPAPLPASSGCSLFPDSSPWTPPPPAPG 
AAAAQP* *TPRCPAALRAGAHIGRVGRPY 


50 


1400 


A 


973 


45 


421 


EICCIQALDVFVFCYIDHSSHCLMSCD*E/DQA 

LNFMPLEMEPKMSKLAFGCQRSSTSDDDSGC 

ALEEYAWVPPGLRPEQIQLYFACLPEEKVPY 

VNSPGEKHR1KQLLYQLPPHDNEVRYCQSLSE 

E 


51 


1401 


A 


992 


2095 


194 


IRIRHEAARSCLGCAAGHVPAPGLRLLPTVRG 

PPGRRGPAAPGCVCY* SGESTFVSHVPQRMA 

WPGSAPPRGFHPLQSQTSPSDTVSSPQLSKEE 

DGPG WEHPLSSSL* SLGQAGGNH*QPEELAG 

WEPRGPPSLAPSSPT/TMWTALVLIWIFSLSLS 

ESHAASNDPRNFVPNKMWKGLVKRNASVET 

VDNKTSEDVTMAAASPVTLTKGTSAAHLNS 

MEVTTEDTSRTDVSEPATSGVAADGVTSIAPT 

AVASSTTAASITTAASSMTVASSAPTTAASST 

TVASIAPTTAAS SMTAASSTPMTLALPAPTST 

STGRTPSTTATGHPSLSTALAQVPKSSALPRT 

ATL ATLATRAOTV ATT ANTS SPMSTRPSPSKH 

MPSDTAASPVPPMRPQAQGPISQVSVDQPW 

NTTNKJSTPMPSNTTPEPAPTPTVVTTTKAQAR 

EPTASPVPVPHTSPIPEMEAMSPTTQPSPMPYT 

QRAAGPGTSQAPEQVETEATPGTDSTGPTPRS 

SGGTKMPATDSCQPSTQGQYMV/DHH*APHP 

GRGRQNSPSGGAVTRGDPFHHSLGFVCPAGL 

♦ELQEEGLHPGGLLNQRDVCGLRNVRGAGA 

WREAWPLPRPFLLPLRPNQVLPNSFGAIEEIC 

QMLKHI 


52 


1402 


A 


994 


1 


462 


ESGEFLVSFTLKKPTNVFHHINGMKFFNK/LTF 
* SHTDIAFYKIQHPFMLKALTK WA* EGT*PDR 
RYLH* SLRLNGEQLKTFPLRSGMR* G/CAILPL 
VLNAMLSIVPAVVPAGKTRHEKEITCPLIGQE 
EK*FS*FVGDMNTCVENKKESKKLLE 


53 


1403 


A 


1011 


1 


630 


PEVIQQSAYDSKADIWSLGITAIELAKGEPPNS 
DMHPMRVLFLIPKNNPPTHCWRRLLESFKEV 
*LMLA*TKDPSI\RPTAKELLKHKF1VKNSKKT 
SYLTELIDRFKRWKAEGHSDDESDSEGSDSES 
TSRENNTHPEWSFTTVRKKPDPKKVQNGAEQ 
DLVQTLSCLSMnTPAFAELKQQDENNASRNQ 
AIEELEKSIAVAEAAGPG 


54 


1404 


A 


1016 


1 


222 


ISIDA*KAFDKIQH/CFMITTLKKLGIDGKYLN 
TIKAIDDRHT VSTILN VEKLKAFL* RSGTRQRF 
PISGSGARI 


55 


1405 


A 


1033 


3 


366 


HASVDGDEGSDDVYYYYTPAILRELQALNTA 
EAAEHRPEEDRMLSEDPWRPAHMEKGYMPL 
HNIPHTEV1DVTGLNQSHLYQHLNKGTPMKT 
QKRAA\LYTWHVLEQLEILRQINQQSHGPG 


56 


1406 


A 


1044 


5 


429 


SVLTLQTRSPSKPLSXRJCLMDWEVVSRNSISE 

DRLETQSRASRSPPVTPNQSQETPVDGKPLAL 

PPNQSQKNIRYHIHYLHLQYYLDRHISATLPIP 

SSSGIPTPIAV1TDALTDLVELILGQPCSEESGR 

APGTLFLLAL 
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57 


1407 


A 


1050 


11 


430 


GAYAFETNGFPIMLVLTTDKIEGDVGIAGLYD 

MHUSLPMAFLLRTLVRCTSYIIPVTHVLSTPV 

TCLRRREKDGVIVDVLSDTASNHNGFPVEEH 

ADDTHPARLQGPTLRSQPMGPLKHKAFEERA 

NLGLVQRRLRLED 


58 


1408 


A 


1058 


258 


419 


LBCHRDTPWGANNRALSCTPLTSLTLCALCPL 
PCLGCPTXATCRLYQTTVAVVF 


59 


1409 


A 


1064 


3 


425 


KAFSFTTSLIGHQRMHTGERPYKCKECGKTF 

KGSSSLNNHQRJHTGEKPYKCNECGRAFSQC 

SSLIQHHRIHTGEKPYECTQCGKAFTSISRLSR 

HHRIHTGEKPFHCNECGKVFSYHSALIIHQRIH 

TGEKPYACKDVGK 


60 


1410 


A 


1065 


204 


419 


GGPPGPFLAHTHAGLQAPGPLLAPAGDEGDL 
LLLAVQQSCLADHLLTASWGGK/DPIPTKALG 
EGQEGLPLTV 


61 


1411 


A 


1079 


3 


383 


RHSRAHLCQPFHLVMRDLLQLGQDIPQGCHY 

LEENHLIHRDIAARNCLLSCAAPTRAATIGDF 

GMARYIYRTRYYQLGDRAL/LPRKWMPPEAL 

LEGIFTYNTDSWTFGVLLWEIFSLGYMPYPGR 

TO 


62 

• 


1412 


A 


1080 


1 


859 


WEFLWSRRPSGSSDPRPRRPASKCQMMEER 

ANLMHMMKLSIKVLLQSALSLGRSLDADHA 

PLQQFFVVMEHCLKHGLKVKJCSFIGQNK.SFF 

GPLELVEKLCPEASDIATSVRNLPELKTAVGR 

GRAWLYLALMQKKLADYLKVLIDNKHLLSE 

FYEPEALMMEEEGMV1VGLLVGLNVLDANL\ 

CLKGEDLDSQVGV1DFSLYLKDVQDLDGGKE 

HERITDVLDQKNYVEELNRHLSCTVGDLQTK 

IDGLEKTKSKLQERVSAATDRICSLQEEQQQL 

REQNELIR 


63 


1413 


A 


1083 


2 


615 


SSFAKHKRIHTGEKPFICLECGKAFTSSTTLTK 

HRRIHTGEKPYTCEECGKAFRQSAILYVHRRI 

HTGEKPYTCGECGKTFRQSANLYAHKKIHTG 

EKPYTCGDCGKTFRQSANLYAHKKIHTG\EKP 

YKCKECGKAFKSYYSILKHKRTHTRGMSYEG 

DEC/QRSLN/RSSILSNHKIIHNEEK/PLKCEKCE 

KAFNHTSICCRHKKN 


64 


1414 


A 


1084 


946 


1 


KKQDLSSSLTDDSKNAQAPLALTESHLATLA 

SSSQSPEAIKQLLDSGLPSLLVRSLASFCFSHIS 

SSESIAQSIDISQDKLRRHHVPQQCNKMPITAD 

LVAPILRFLTEVGNSHIMKDWLGGSEVNPLW 

TALLFLLCHSGSTSGSVHNL G\AQQDQCKISFS 

FFSWLTTGLTTQQRTAIE\NATVAFF\LQCI\SC 

HPNNQKLMAQVLCELFQTSPQRGNLPTSGNI 

S\GFIR\RLFLQLMLEDEKVTMFLQSPCPLYKG 

RINATSHVIQHPVMYGAGHKFRTLHLPVSTTL 

SDVLDRVSDTPSITAKLISKQKDDKKKK 


65 


1415 


A 


1087 


103 


324 


PRAFEFVHTEMIVG/RVQNIHLFTLQVLEDRA 
LFTMSVGSSLWSTYLIHVMALP/DRELLKFNA 
SVALHKLSNALV 


66 


1416 


A 


1095 


3 


493 


HETCSVTHIVSFSLPFLNPSHPASTPGHTENEQ 

PSLVWFDRGKFYLTFEGSSRGPSPLTMGAQD 

TLPVAAAFTETVNAYFKGADPSKCIVKTTGE 

MVLSFPAGITRHFANNPSPAALTFRVINFSRLE 

HVLPNPQLLCCDNTQNDANTK\EFWVNMPNL 

MTHLK 


67 


1417 


A 


1098 


57 


356 


LKLTSLGFIIGVSVVGNLLISILLVKDKTLHRA 

PYYFLLDLCCSDILRSAICFPFVFNSVKNGST 

WTYGTLTCKVIAFLGVLSCFHTAFMLFCISVT 
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RYL 


68 


1418 


A 


1106 


1 


1326 


MGKJSATGINMGTKCSWALVWHLESYDPKH 

YEREGMQDWKTASGQSEEATQQS SQKPQPH 

YTTYQSSSFLKYSSESHLLAWRENSSEGSFQF 

PGRSRARPPRTRQQRRGAAAGPGRGAVRLG 

HPQSAAQPQLRAAARIPESPAAFPAQPRPGSA 

RNSDASGPASLSRTLGRASSPRPPQAPDVTAP 

SPAALAPRAARGGSRAAALAGAEAEEPLRTL 

APRPTRAAAPPPPPPPPPLPPGAPPPPVRCVSR 

RARAPPWR/PAATGPPP\RPVAPSRKLGSARAP 

APALQIRKGTSSGLPGRGGGSGPGNNLSSVA 

GNWRGSSFAVERPGMAKYQGEVQSLKLDDD 

SVIEGVSDQVLVAWVSFALIATLVYALFRNV 

HQNIHPENQELVRVLREQLQTEQDAPAATRQ 

QFYTDMYCPICLHQASFPVETNCGHLFCGSLT 

PNSIW 


69 


1419 


A 


1107 


2 


466 


FDTARLHEFGTSITQ1FAVDNREDLQKWMEA 

FWQHFFDLSQWKHCCEELMKIEIMSPRKPPLF 

LTKEATSVYHDMSIDSPMKLESLTDIIQKJCIEE 

TNGQFLIGQREESLP/SS/CGPHSLMVTIKWSS 

RKRY/SYPASEPLHDEKGKKRQAPLPPSDK 


70 


1420 


A 


nil 


698 


23 


ALRRLHYVRATKV\FLSFRRPFWREEHIEGGH 

SNTDRPSRMIFYPPPREGALLLASYTWSDAAA 

AFAGLSREE ALRL ALDDV AALHGP WRQL W 

DGTGWKRWAEDQHSQGGFWQPPALWQT 

EKDDWTVPYGRIYFAGEHTAYPHGWVETAV 

KSALRAAHCTNSRKGPASDTASPEGHASDMEG 

QGHVHGVASSPSHDLAKEEGSHPPVQGQLSL 

QNTTHTRTSH 


71 


1421 


A 


1119 


2 


385 


QKQTLQNGYLDS SMDIL YLGSLPPELQ VSSDE 
PPGPPEQAGLSQFHLEPETQNPETTEEIQSS\LQ 
QEAAAQLPQLPE WELS STKA\EAPALPS QSL 
EGYHSSTEQKAPAQQLPAFEE1LAPLLIHHE 


72 


1422 


A 


1127 


1 


906 


HAQYVGPYRLEKTLGKGQTGLVKLGVHCIT 

GQKVAIKIVNREKLSESVLMKVEREIAILVRLI 

EHPHVLKLHGVYENKKYFPPDELTSGPSMLA 

QVSPHGKLSARRSWDLLSGFPRYLVLEHVSG 

GELFDYLVKKGRLTPKEARKFFRQIVSALDFC 

HSYSICHRDLKPENLLLDEKNNIRIADFGMAS 

LQVGDSLLETSCGSPHYACPEVIKGEKYDGR 

RADMWSCGVILFALLVGALPFDDDNLRQLLE 

KVKRGVFHMPHFIPPDCQSLLRGMIEVEPEKR 

LSLEQIQKHPWYLGGNFIS 


73 


1423 


A 


1128 


1 


802 


LRNALDVLHREVPRVLVNLVDFLNPTIMRQV 

FLGNPDKCPVQQA/MLEPLGSKTETLDLRAE 

MPITCPTQNEPFLRTPRNSNYTYPIKPAIENWG 

SDFLCTEWKASNSVPTSVHQLRPADIKWAA 

LGD SLTTAVG ARPNNSSDLPTSWRGLS WSIG 

GDGNLETHTTLPNILKKFNPYLLGFSTSTWEG 

TAGLNVAAEGARARDMPAQAWDLVERMKN 

SPDINLEKDWKLVTLFIGGNDLCHYCENPEA 

HLATEYVQHIQQALDILSE 


74 


1424 


A 


1139 


60 


480 


FREPCLLVPGDHQPLREASWLA/LPPIGLWGT 

DSPLCCVEVAIPCNKGAHSVGLKGWLLAQG 

VLGMRDTIPQEHPWESTPDLCFCRDPEEIEVE 

EQPAADAAVAKGEF/QGEQIAPVPAUIAAHPE 

AADPAPVHTTAHPKGA 


75 


1425 


A 


1147 


2 


413 


PFPHQHPQEP\KGSCWPQSALRGQCPGPVLGV 
TTTSDLCSLQVPVSSHRNPLLDLAAYDQEGR 
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RFDNFSSLSIQWESTRPVLASIEPELPMQLVSQ 

DDESGQKKLHGLQAILVHEASGTTAITATAT 

GYQESHLSSAR 


76 


1426 


A 


1155 


38 


410 


PIISAPAQDDPILLSFJHCLHANLLCVWRRDVK 

PDCKEIWIFWWGDEPNLV\VQY1MNCMLWK 

KDSGKJVUFPMNVGRC/FFKEIHNLLERCLMD 

KNFVLIGKWFVRPYYKDEKPVNKSEHLSCAF 

T 


77 


1427 


A 


1162 


526 


350 


RFPQGLEDVSTYPVLIEELLSRGWSEEELQGV 
LRGNLLRVFRQVEKVQEENKWQSPLED 


78 


1428 


A 


1171 




1293 


MAESASPPSSSAAAPAAEPGVTTEQPGPRSPP 

SSPPGLEEPLDGADPHVPHPDLAPIAFFCLRQT 

TSPRNWCIKMVCNPWFECVSMLVILLNCVTL 

GMYQPCDDMDCLSDRCKILQVFDDFIFIFFA 

MEMVLKMVALGIFGKKCYLGDTWNRLDFFI 

VMAGMVEYSLDLQNINLSAIRTVRVLRPLKA 

INRVPSMRILVNLLLDTLPMLGNVLLLCFFVF 

FIFGIIGVQLWAGLLRNRCFLEENFTIQGDVAL 

PP\YYQPEEDDEMPFICSLSGDNGIMGCHEIPP 

LKEQGRECCLSKDDVYDFGAERQDLNASGL 

CVNWNRYYNVCRTGSANPHKGAINFDNIGY 

AWIV IFQ VITLEGW VEIMYYVMD AHSF YNFI 

YFILLnVSVREPGLLGGSFSTAQSPKCQGDSFP 

GVAAESLLLRGWVLWLPGGG 


79 


1429 


A 


1175 


1 


405 


PNDFFKDMFPDLPGGPLGPKAENDYGAYLN 
FLSATHLGGLFPPWPLVEERKLKPKASQQCPI 
CHKV1MGAGKXPRHMRTHTGEKPYMCTICE 
VRFTRQDKIJKIHMRKHTGERPYLCIHCNAKF 
VHNYDLKNHMR 


80 


1430 


A 


1182 


25 


198 


EMNELSQQLSQQGGRGASQCPSPPAPTLPNPT 
PLCQLQLQRVNTGLPTPPCHPGAGAA 


81 


1431 


A 


1186 


254 


583 


KTVLDVGAGTGELSIFCAQAGARRVYAVEAS 
AIWQQAREVVRFNGLEDRVHVLPGPVETVEL 
PEQVDA1VSEWMGYGLLHESMLSSVLHARTK 
V VKDGGFFLPXS SELFM 


82 


1432 


A 


1187 


2 


716 


DFVDAARNLPLESTKSPAEPSKSVPSLENDPRA 

SSQGLPSQGPVQNQGRRGEQRPKKF/TVIQHT 

SSFEKSDSLEQPSGLEGEDKPLAQFPSPPPAPH 

GRSAHSLQPKLVRQPN1QVPEILVTEEPDRPD 

TEPEPPPKEPEKTEEFQWPQGSQTLAQFPVEK 

LPPKKKRLGLAKMAQSSGESSFESSVPLFRSP 

SQESNVSLSGSSRSALFERDDHGKAEAPSPSF 

DMGPKPLGTHMLTV 


83 


1433 


A 


1188 


517 


804 


ESPGLSKVLRTGAFAYPFLFDNLPLFYRLGLC 
WGRGHGCGQEALSTSHGYHLFCALLTGFLFA 
SHLPERLAPGRFDYIGHSHQLFHICAVLGTHF 
Q 


84 


1434 


A 


1192 


45 


476 


LGDVGFWVERTPVHEAAQRGESLQLQQLIES 
GACVNQVTVDSITPLHAASLQGQARCVQLLL 
AAGAQVDARNIDGSTPLCECLRLGQHRVCEA 
LAVLRGQGQPSPVHSVPPARGLHXREFRMC* 
GFLFDVGXNLEAHEFHFGEP 


85 


1435 


A 


1194 


69 


410 


KRSEEASAPPFPLGGTGAAPTRASLPEQILLPR 
SCLEARKSQPDEKLL S ALHNSRTWN* EPRRS Q 
HRLVSPEVHPGRRGSSPGVAECKLTSAYFRT 
GRSPCPSLPGTTRTNSLL 


86 


1436 


A 


1215 


3 


405 


LPSHTCGNPGRLPNGIQQGSTFNLGDKVRYSC 

NLGFFLEGHAVLTCHAGSENSATWDFPLPSC 

RADDACGGTLRG/AEWHHLQPPLPLG/ATKN 
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NADCTWTILAELGDTIALVFIDFQLEDGYDFL 
EVTGTEGSSLW 


87 


1437 


A 


1216 


226 


964 


GTARFGPMVGFGANRRAGRLPSLVLGVLLV 

VTVVLAFNYWSISSRHVLLQEEVAELQGQVQ 

RTEVARGRLEKRNSDLFAWGHAQETDRPEG 

GRLRPPQ QP AAGQRGPREEMVEDD K V KLQNN 

ISYQMADIHHLKEQLAELRQEFLRQEDQLQD 

YRKNNTYLVKRLEYESFQCGQQMKELRAQH 

EENUCKLADQFLEEQKQETQKIQSNDGKELDI 

NNQWPKNIPKVAENVADKNEEPSSNHIPHG 


88 


1438 


A 


1218 


1 


534 


PEFGTTISCGYLMATDVSRRPSVHKAVEIEQE 
RVKSAGAWIIHPYSDFRFYWDL1MLLLMVGN 
LIVLPVGITFFKEENSPVPWIVFNVLSDTFFLLD 
LVLNFRTGIWEEGAE1LLAPRAIRTRYLRTW 
FLVDLISSIPVDYIFLVVELEPRLDAEVYKTAR 
ALRIVRFTKILSLLRL 


89 


1439 


A 


1223 


1 


743 


MGFDEVFMINLRRRQDRRERMLRALQAQEIE 

CRLVEAVDGKVGMLTRSNAAPGRHLAMLET 

LVVVAPRFVDADNLILNPDTLSLLIAENKTW 

APMLDSRAAYSNFWCGMTSQGYYKRTPAYI 

PIRKRDRRGCFAVPMVHSTFLIDLRKAASRNL 

\AFYPPHPDYTWSFDDIIVFAFSCKQ\AEVQMY 

VCNKEEYGFLPVPLRAHSTLQDEAESFMHVQ 

LEVMVPSSPSSAQSMAVVSADHIGLVISYL 


90 


1440 


A 


1227 


2 


349 


NKTSFIFYLKNIWADLIMTLTFPFRIVHDAGF 
GPWDFKFILCRYTSVLFYANMDTSIWLGLIT/ 
YDRY/WKVVRHL/WDSWMTGI/SFTRVYLLG 
LGARLVWFGKLILAKGGHGGISWL 


91 


1441 


A 


1245 


3 


1937 


LGSSDVRAPQRSELGAESPSRMVASQAYNLT 

SALTPILTRSRVLNEEPLTLAGF\SRAPANLSD 

WQLIFLVDSNPFPFGYISNYTVSTKVASMAF 

QTQAGAQIPIERLASERAITVKVPNNSDWAAR 

GHRSS AN S VWQPQAFVGAVVTLDSSNPAAV 

LHLQLNYTLLDGRYLSEEPEPYLAVYLHSEPR 

PNEHNCSASRRIRPESLQGADHRPYTFFISPGT 

RDPVGSYRLNLSSHFRWSALEVSVGLYTSLC 

QYFSEEDWWRTEGLLPLEETSPRQAVCLTR 

HLTAFGTSLFVPPSHIRFVFPEPTADVNYIVML 

TCAVCLVTYMVMAAILHKLDQLDASRGRAIP 

FCGQRGRFKYEILVKTGWGRGSGTTAHVGIM 

LYGVDSRSGHRHLDGDRAFHRNSLDIFQIATP 

HSLGSMWKIRVWHDNKGLSPAWFLQHUVRD 

LQTARSTFFLVNDWLSVETEANGGLVEKEVL 

AASKASFRVPTPSXAALLRFRRLLVAELQRGF 

FDKHIWLSIWDRPPRSCFTRIQRATCCVLLICL 

FLGANAVWYGAVGDSAYSTGRVSRLNPLSV 

DTVAVGLVSSWVYPVYLAILFLFRMSRSKV 

GWGWGPGSTGNGAWASAPCPEPPLSSAAAR 

GKGVHQRLLGKGQHT 


92 


1442 


A 


1246 


5 


562 


VFDEENILNELNDPLREEIVNFNCRKLVATMP 

LFANADPNF VT AML SKLRFE VFQPGD YIIREG 

AVGKKMYFIQHGVAGVITKSSKEMKLTDGS 

YFGEICLLTKGRRTASVRADTYCRLYSLSVD 

NFNEVLEEYPMMRRAFETVAIDRLDRIGKKN 

SILLQKFQKDLNTGVFNNQENEILKQIVKH 


93 


1443 


A 


1249 


180 


901 


TVPPPPGGPSPAPLHPKRSPTSTGEAELKEERL 
PGRKASCSTAGSGSRGLPP\SSPMVSSAHNPN 
KAEIPERRKDSTSTPNNLPPSMMTRRNTYVCT 
ERPGAERPSLLPNGKENSSGTPRVPPASPSSHS 
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LAPPSGERSRLARGSTIRSTFHGGQVRDRRAG 
GGGGGGVQNGPPASPTLAHEAAPLPAGRPRP 
TTNLFTKXTSKLTRRVADEPERIGGPEVTRRP 
RQEDHLSPGGRGCSEL 


94 


1444 


A 


1261 


3 


385 


KFSQWGLTKPKLSNASP/WISLVKKLMKKWS 

VTQNLTFREQLEAGIRYFDLRVSSKPGDADQ 

EIYFIHGLFGIKVWDGLMEIDSFLTQHPQEIIFL 

DFNHFYAMDETHHKCLVLR1QEAFGNKLCPA 

CR 


95 


1445 


A 


1282 


2 


550 


GPRDNPG\EDPRFEIVEHFGIAWFTFELVARFA 

VAPDFLKFFKNALNLIDLMSIVPFYITLVVNL 

VVESTPTLANLGRVAQVLRLMRIFRILKLARH 

STGLRSLGATLKYSYKEVGLLLLYLSVGISIFS 

WAYT1EKEEN\EGLATIPACWWWATVSMTT 

VGYGDWPGTTAGKLTASACILA 


96 


1446 


A 


1294 


1 


1456 


QLLPPSNRENAGLLVGRCLCSAALRPVGDLIT 

SSGQVAVRNAPQAGSAKAGKGKFQDNFEFIQ 

YFKKFFDANCNEKDYNPVAAGQGQETEVAP 

S1VAPVLNKPNQCPEGYICVKAGRNPNYGYT 

SFDTFSWAFLSLFRLMTQDYWENLYQLTLRA 

AETTYMIF/LV/LVILLGSLYLVTLILAV/VAMA 

YEEQNQATLEEAEQKEAEFQQMLEQLKKQQ 

EAAQQAATATASEHSREPSAAGRLSDSSSEAS 

KXSSKSAKERRNRRKXRKQKEQSGGEEKDED 

EFQKSESEDSIRRKGFRFSIEGNRLTYEKRYSS 

PHQSLLSIRGSLFSPRRNSRTSLFSFRGRAKDV 

GSENDFADDEHSTFEDNESRRDSLFVPRRHGE 

RRNSNLSQTSRSSRMLAVFPANGKMHSTVDC 

NGVVSLVGGPSVPTSPVGQLLPEVIIDKPATO 

DNGTTTETEMRKRRSSSFHVSMDFLEDPSQR 

QRAMS1A SILTNT VE 


97 


1447 


A 


1295 


2 


2057 


IQTQLPTKSSQQLRKGGNCVRCKMQMNFIAE 

EVLLKYR1TFYNNNKGPNMLYIEIKAFVHFMI 

NRYLSYGSGPKRFPLVDVLQYALEFASSKPV 

CTSPVDDIDASSPPSGSIPSQTLPSTTEQQGALS 

SELPSTSPSSVAAISSRSVIHKPFTQSR1PPDLP 

MHPAPRHITEEELSVLESCLHRWRTE1ENDTR 

DLQESISRIHRTIELMYSDKSMIQVPYRLHAV 

LVHEGQANAGHYWAYIFDHRESRWMKYNDI 

AVTKSSWEELVRDSFGGYRNASAYCLMYIN 

DKAQFLIQE\DLIKTGQPLVGIETLPPDLRDFV 

EEDNQRFEKELEEWDAQLAQKALQEKLLAS 

QKLRESETSVTTAQAAGDPKYLEQPSRSDFSK 

HLKEETIQIITKASHEHEDKSPETVLQSAIKLE 

YARLVKXAQEDTPPETDYRLHHVVVYFIQNQ 

APKKIIEKTLLEQFGDRNLSFDERCHNIMKVA 

QAKLEMIKPEEVNLEEYEEWHQDYRKFRETT 

MYLIIGLENFQRESYID SLLFLICAYQNNKELL 

SKGLYRGHDEELISHYRRECLLKXNEQAAELF 

ESGEDREVNNGLIIMNEFIVPFLPLLLVDEMEE 

KDIJLAVEDMRNRWCSYLGQEMEPHLQEKLT 

DFLPKLLDCSMEIKSFHEPPKLPSYSTHELCER 

FARIMLSLSRTPADGR 


98 


1448 


A 


1304 


118 


453 


SGPSSRAJYLHRKEYSQNLTSEPTLLQHRVEH 
LMTCKQGSQRVQGPEDALQKLFEMDAHGRV 
WSQDLILQVRDGWLQLLD1ETKEELDSYRLD 
SIQAMNVALNTCSYNSILS 


99 


1449 


A 


1306 


3 


1660 


CGYFCHTTCAPQAPPCPVPPDLLRTALGVHPE 
TGTGTAYEGFLSVPRPSGVRRGWQRVFAALS 
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DSRLLLFDAPDLRLSPPSGALLQVLDLRDPQF 

SATPVLASDVIHAQSRDLPRIFRVTTSQLAVPP 

TTCTVLLLAESEGERERWLQVLGELQRLLLD 

ARPRPRPVYTLKEAYDNGLPLLPHTLCAAILD 

QDRLALGTEEGLFVIHLRSNDIFQVGECRRYQ 

QLTLSPSAGLLWLCGRGPSVRLFALAELENI 

EWEVPKIPESRGCQVLAAGSILQARTPVLCVA 

VKRQVLCYQLGPGPGPWQRRIRELQAPATVQ 

SLGLLGDRLCVGAAGGFALYPLLNEAAPLAL 

GAGLVPEELPPSRGGLGEALGAVELSLSEFLL 

LFTTAGIYVDGAGRKSRGHELLWPAAPMGW 

GYAAPYLTVFSENSIDVFDVRRAEWVQTVPL 

KKWRPLNPEGSLFLYGTEKVRLTYLRNQLAE 

KDEFDIPDLTDNSRRQLFRTKSKRRFFFRVSE 

EQQKQQRREMLKDPFVRSKLISPPTNFNHLV 

HVGPANGRPGARDKSP 


100 


1450 


A 


1318 


918 


190 


SLCVPGPVDTGTFAVMSVMVGSVTESLAPQA 

LNDSMINETARDAARVQVASTLSVLVGLFQV 

GLGLIHFGFWTYLSEPLVRGYTTAAAVQVF 

VSQLKYVFGLHLSSHSGPLSLIYTVLEVCWKL 

PQSKVGTWTAAVAGWLVVVKLLNDKLQQ 

QLPMPIPGELLTLIGATGISYGMGLKHRFEAG\ 

PPVAPNTQLFSKLVGSAFTIAWGFAIAISLGK 

IF ALRHG YR VD SNQ V W VMRD V 


101 


1451 


A 


1353 


220 


445 


DWPDLFTYPLIGSPKCFQSARPEVRMYRRTVR 
SSHGNHALQEVLPRSGHGTEFTKQKHLEAAD 
HGHPPARMSIFSR 


102 


1452 


A 


1363 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGEN 

WIFGDFMCKFIRFSFHFNLYSSILFLTCFSIFRY 

CVIIHPMSCFSIHKTRCAWACAWWIISLVA 

VIPMTFLITSTNRTNRSACLDLTSSDELNTIKW 

YNL1LTA\LLCLPLVIVTLCYTTIIHTLTHGHAN 

\DSCLKQKARRLTILLL 


103 


1453 


A 


1371 


2 


410 


CHSTESSSDFILPGDYLLGGLCPLHSGCLQVXC 
SFNEHGYHLFQAMRLAVEEINNSTALLPNITL 
GYQLYDVCSDSANVYATLRVLSLPGQHHIEL 
QGDLLHYSPTVLAVIGPDSTNRAATTAALLSP 
FLVPMLLEQ 


104 


1454 


A 


1376 


3 


432 


NSRVEDRS/NMSLWTQNITVCPVRNVTRDGG 
FGPWSPWQPCEHLDGDNSGSCLCRARSCDSP 
RPRCGGLDCLGPAIHIANCSRNGAWTPWSSW 
ALCSTSCGIGFQVRQRSCSNPAPRHGGRICVG 
KSREERFCNENTPCPVPIF 


105 


1455 


A 


1379 


2 


396 


GLGLLYLIFAAVEGVMRVIGGSNHLAVVLDD 

IILAVIDSIFVWFIFISLAQTMKTLRLRKNTVKF 

SLYRHFKNTLIFAVLASIVFMGWrrKTFRIAK 

CQSDWMERWVDDAFWSFLF\SLILIVIMFLW 

RPSA 


106 


1456 


A 


1383 


1 


432 


EDGHGGWSSRCLVDHAEEGHREPWKRLCIW 
QRGGHEIRFAFYFPGHPLLSPQICLAPETPPRG 
CPPVSSLHFISLQ/RLPRDCQELFQVGERQSGL 
FEIQPQGSPPFLVNCKMTSGTFWTCRTDSRVF 
QNANPSNAAHSEDQPTP 


107 


1457 


A 


1386 


719 


558 


FFFVTRSHSVAQAECSGVFTAHRSLDLVGSSN 
YPALSLQSSWDHRHTWLIFAFL 


108 


1458 


A 


1397 


631 


2 


RVAISLLCAAIFISFMVQSAGKRWPTGVMLM 
WVLFAFLYSWPIQALLPTYLKTDLAYNPHT 
VANVLSFSGFGAAVGCCV/GGFLGDWLGTRK 
AYVCSLLASQLUIPVFAIGGANVWVLGLLLF 
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FQQMLGQGIAG1LPKLIGGYFDTDQRAAGLG 
FTYN V G ALGG AL APII G ALIAQRLDLGT AL AS 
LSFSLTFVYILRNRRPGKSLVR 


109 


1459 


A 


1402 


15 


387 


VLVALPD'AVTSETWTEVLGHRVTLPCLYSS 
WSHNSNSMCWGKDQCPYSGCKEALIRTDGM 
RVTSRKSAKYRLQGTIPRGDVSLTILNPSESDS 
GVYCCRIEVPGWFNDVKINVRLNLQRASTT 


110 


1460 


A 


1421 


3 


350 


HEDLSSLLTRGSGNQERERQLKKLISLRDWM 
LAEL AFPVG VLATCA* SLLSC* YCVILFPCSCF 
FFHSPDALFSLLLLSCYFPSYCFFYYLFFSSSPL 
CLLL AS SPFPLFILL ASL 


111 


1461 


A 


1426 


2 


344 


FTSTMTKPFEKESEQPA*ATLAFGAQTSTTAD 
QCALKPDLSYLNNSSSSSSTPATSAGGGIFGSS 
TSSSNPPVATFVFGQSSDPVSSYGFVNTAESST 
SDSLLFSQDSKLATTS 


112 


1462 


A 


1434 


46 


372 


TTS WTTSCTRSCT* SGASSGPGWTPRTTWWR 
SRRSSQRTCSRACSGAWSRTW*RSS*TSSSSC 
STSCSSSSSRSCGRPGGPLGARGVHITSCLNSC 
MSSSTTSSTTSTF 


113 


1463 


A 


1439 


3 


292 


HEDLMTHYDRLVDE+ALNAGKQRYEKMISG 
MYLGEIVRNILIDFTKKGFLLRGQISEMLKTR 
GIFLTFLLSNFLIVCVLLFYVSFYLFQSCINFVL 


114 


1464 


A 


1463 


1 


396 


KQQAVPEPHSSTTTPQEQEQNWYGQDLLNLQ 

QRTKVHLPGHKTGPAVAKDTPEPVKKEFTVP 

ATSQGP*SPFSEEPPLPPSNEEVPFTLPP*EPQS 

EDP*KNA*LKQMHAATTHWQQHQQHQVGC 

QYHGIMQ 


115 


1465 


A 


1464 


291 


2 


AGSYPSMVWSCHWGVTQKRRAL*VYSFEEG 
GRRKCGQYWFLEKDSRIRFGFLTVSNLGVEN 
MNHYKKSTLEILNPEVNPGFFFLTLWKQGEN 
NYCN 


116 


1466 


A 


1465 


667 


337 


LPPQRPA*TDSYSTCNVSSGFLAGQSHNIHLQ 
YWTKYQVWEWLQHFLDTNQLDANCIPFQEF 
DINGEHLCSMSLQEFTRAAGTAGQLLYSNLQ 
HLKWNGDSLFLCLSLPC 


117 


1467 


A 


1479 


1 


381 


GTSGGPKRVLVTERFPWQNPLPVNRGQAQR 

VLGPSNSFQRVPLQAQKLVSSHKPGQNQKHK 

QLQATSVPHPVCMPLNNTQKSKQPLPSAPEN 

NPEEELASDPNNEESL*RPWALEDFEIGRPLG 

KGK 


118 


1468 


A 


1485 


3 


385 


TYLWL*GNPPFYEKNDGGLFELILRAKDEFNS 

PYWDDMSDSAKHFIRPLTGRDP*KPFPCDQPL 

QHPWIEGHTCLDNNIHQAASEPINNNFAESKR 

NLAFLATGVVRHMRKLFMGANLEGPGPTVS 

H 


119 


1469 


A 


1486 


1 


398 


GTTSKHH*LARSLIRGPFDHDLKPNAATRDQL 

NIIVSYPPTKQLTYEEQDLGWKFRYYLTNQE 

KALTKFLKWVNWDLPQEAKQALELLGKWK 

PMDVKDSLELLSSHYTNPTVRRYAVARLRQA 

DDEDLLMYL 


120 


1470 


A 


1497 


3 


999 


MGESPAV* GYF VL AGMNS AGLSFGGGAGKY 

L AEWMVHG YPSEN V WELDLKRFGALQS SRT 

FLRHRVMEVMPLMYDLKVPHWDFQTGRQL 

RTSPLYDRLDAQGARWMEKHGFERPKYFVP 

PDKDLLALEQSKTFYKPDWFDIVESEVKCCK 

EAVCVIDMSSFTEFEITSTGDQALEVLQYLFS 

NDLDVPVGHIVHTGMLNEGGGYENDCSIARL 

NKRSFFMISPTDQQVHCWAWLKKHMPKDSN 

LLLEDVTWKYTALNLIGPRAVDVLSELSYAP 
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MTPDHFPSLFCKEMSVGYANGIRVMSMTHT 
GEPGFMLYIPIEYRWGFTML STLVSNS 


121 


1471 


A 


1498 


3 


306 


AQFLLVGWDHIL*LIVL*TNLTELGRTTCDQN 
WPNSPDVLNHGCFYMQCLSKDCTIGYVSRE 
MLVAHTHTVEEHTGTHLQYVSWPDHSVPDD 
SSDFVEFEN 


122 


1472 


A 


1533 


121 


329 


LGLFSFVWTEVLEEPKDFSCETEDFKTLHCT 

WDPGTDTALGWSKQPSQSYTLFES*VGSGYII 

DNFFLA 


123 


1473 


A 


1547 


111 


408 


DARTTWKPRNGS SGI WPGDG AK*PPA VEQAE 
RGHVEMIEKLTFLNLHTSEfCDKGGNTALHLA 
AKHGHSPAVQVLLAQWQDINEMNEKQQTPL 
HVAADRG 


124 


1474 


A 


1555 


1 


745 


MTFDDDDKNTYGVALVWKKFQTQSLRLSDL 

HRKSHLWRGIVSITLIEGRDLKAMDSNGLSDP 

YVKFRLGHQKYKSKIMPKTLNPQWREQFDF 

HLYEERGGVIDITAWDKDAGKRDDFIGRCQV 

DLS AL SREQTHKLELQLEEGEGHL VLL VTLT 

ASATVSISDLSVNSLEDQKEREEILKRYSPLRI 

FHNLKDVGFLQVKVIRAEGLMAADVTGKSD 

PFCVVELNNDRLLTHTVYKNLNPEWNKVFTL 

* VALV WKKFQTQSLRL SDLHRKSHL WRGIVS 

ITLIEGRDLKAMDSNGLSDPYVKFRLGHQKY 

KSKIMPKTLNPQWREQFDFHLYEERGGVIDIT 

AWDKDAGKRDDFIGRCQVDLSALSREQTHK 

LELQLEEGEGHLVLLVTLTASATVSISDLSVN 

SLEDQKEREEILKRYSPLRIFHNLKDVGFLQV 

KVIRAEGLMAAD VTGKS DPFC WELNNDRLL 

THTVYKNLNPEWNKVFTL 


125 


1475 


A 


1556 


57 


509 


GGPAPNSRYAEP* KNSLAMT* AHADCENY VA 
CGGLDNICSIYNLKTREGNVRVSRELPGHTGY 
LSCCRFLDDSQIVTSSGDTTCALWDIETAQQT 
TTFTGHSGD VMSLSLSPDMRTFVSG ACDAS S 
KLWDIRDGMCRQSFTGHVSDINAVS 


126 


1476 


A 


1592 


3 


178 


KSEKSCVSSLAHFGTSCQRDYDAMVKLVETL 
EMLPTCDLADQHNIKFHYAFALNR*ER 


127 


1477 


A 


1612 


1 


497 


TESPLLVRPYLPYITKSELHAIMTAGFSTIAGS 

VLGAYISFGVPSSHLLTASVMSAPASLAAAKL 

FWPETEKPKJTLKNAMKMESGDSGNLL*AAT 

QGASSSISLVANIAVNLIAFLALLSFMNSALA 

WVGNMFDYPQLSFELICSYIFMPFSFMMGVE 

WPDSFM 


128 


1478 


A 


1619 


286 


486 


CCMNSKAQESVFKNVLCNPPALSEMPDVKA 
EDEVDFRASS1SEEVAVGSIAATLKMKQGPM 
TQAINR 


129 


1479 


A 


1627 


1 


395 


PTRGALRYWIFGRFLCNIWAAVDVRCCTATI 

MGLCIISIDRYVGVSYPLRYPT1VTQRRGLMA 

LLCVWALSLVIYIGPLLGWRHPAPEDETICQI 

NEEPGYVLFSTPGSFYLPLALMLVMN*RVYRV 

AKTE 


130 


1480 


A 


1638 


2 


466 


DPRVRTKIVNRKTTIYEIQDKTGSMAVVGKG 
ECHNIPCEKGDKLRLFCFRLRKRENMSKLMS 
EMHSFIQIQKNTNQRSHDSRSMALPQEQSQHP 
KPSEAST1XPESHLKTPQMPPTTPSSSSFTKVT 
KDKDIK* LLFNLYSSVEILPEVLHLKT 


131 


1481 


A 


1651 


607 


3 


LAEGGDVFDCVLNGGPLPESRAKALFRQMVE 
AIRYCHGCGVAHRDLKCENALLQGFNLKLTD 
FGFAKVLPK.SHRELSQTFCGSTAYAAPEVLQ 
GIPHDSKKGDVWSMGWLYVMLCASLPFDD 
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TDIPKMLWQQQKGVSFPTHL SIS ADCQDLLK 














RLLEPDMILRPSIEE VS WHPWLAST* * KQ WQV 














LSNKVGGESKPKKKK 


132 


1482 


A 


1656 


150 


48 


LVAKSLLYCGCLFFLLQLAKNVGNNSFNDIM 
EAKLTSPSPKPTPSSDM*VFLIY*TYFGAWHV 
VDAQ 


133 


1483 


A 


1660 


3 


406 


RKHIKLLIQKLSDVP*ECQNNQL*KLTEICEKE 
KKJEFKKJCMDDQRPEKITEA* SKDKSPMEEEK 
TEMIRSYIQEVGRYIKRLEEAQSKRLEKLREK 
HKEIRQPILDEKPKGEGSSSFLSETCHEDTSWF 
PNFTP 


134 


1484 


A 


1666 


1276 


466 


PGSTHASARITIY*L*IILSNATEVDNNFSKPPP 

FFPAGAPPASSSSSSSSSSPPTVSTAPPLIPPPGF 

PPPPGAPPPSLIPTIESGHSSGYDSRSARAFPYG 

NVAFPHLPGSAPSWPSLVDTSKQWDYYARSS 

SSSSSSSSSSSSSPRDRDRER*RTRERERERDHS 

PTPSVFNSDEERYRYREYAERGYERHRASRE 

KEERHRERRHREKEETRHKSSRSNSRRRHESE 

EGDSHRRHKHKKSKRSKEGKEAGSEPAPEQE 

STEATPAE 


135 


1485 


A 


1673 


1 


417 


PTRPVNSSQAFALVYYTLGALGGNLIAHMGL 
GYRYWAGIGVLQSCESALTHYRLVANHVAS 
DISLTGGSVVQRIRLPDEVENPGMNSGMLQE 
DLIQYYQFLAEKGDVQAQVGLGQLHLHGGR 
G V* QNHQRAFD YFNL AA 


136 


1486 


A 


1678 


525 


9 


ANTSLSSAAVSAVSPPPCRTSTATTLPPPMPSF 
FCVFPSPSMSPSPSEFLSC1ASVSRVHSLSSSSS 
GSSSTASSLNFSAIMGSSSATASWVLSTASTPP 
CPSALPSSPAQES*SLAASSSAWPVAGISPSGA 
CTFP AG S AS G AAKAPSPS WRCPSFRALFSLLD 
SSSLSL 


137 


1487 


A 


1680 


1 


2999 


AHRDEIQRXTOALRNSCTVTTDLEEQLNQLTE 

DNAELNNQNFYLSKQLDEASGANDEIVQLRS 

EVDHLRREITEREMQLTSQKQTMEALKTTCT 

MLEEQVMDLEALNDELLEKERQWEAWRSVL 

GDEKSQFECRVRELQRMLDTEKQSRARADQ 

RITESRQWELAVKEHKAEILALQQALKEQK 

LKAESLSDKI^LEKKHAMLEMNARSLQQK 

LETERELKQRLLEEQAKLQQQMDLQKNHIFR 

LTQGLQEALDRADLLKTERSDLEYQLENIQV 

LYSHEKVKMEGTISQQTKLIDFLQAKMDQPA 

KKKKVPLQYNELKLALEKEKARCAELEEALQ 

KTRJELRSAREEAAHRKATDHPHPSTPATARQ 

QIAMSAIVRSPEHQPSAMSLLAPPSSRRKESST 

PEEFSRRLKERMHHNIPHRFNVGLNMRATKC 

AVCLDTVHFGRQASKCLECQVMCHPKCSTC 

LPATCGLPAEYVTHFTEAFCRDKMNSPGLQT 

KEPSSSLHLEGWMKVPRNNKRGQQGWDRK 

YIVLEGSKVLIYDNEAREAGQRPVEEFELCLP 

DGDVSIHGAVGASELANTAKADVPY1LKMES 

HPHTTCWPGRTLYLLAPSFPDKQRWVTALES 

WAGGRVSREKAEADAKLLGNSLLKLEGDD 

RLDMNCTLPFSDQWLVGTEEGLYALNVLK 

NSLTHVPGIGAVFQIYIIKDLEKLLMIAGEERA 

LCLVDVKKVKQSLAQSHLPAQPDISPNIFEAV 

KGCHLFGAGKIENGLCICAAMPSKWILRYN 

ENLSKYCIRKEIETSEPCSCIHFTNYS1LIGTNK 

FYEIDMKQYTLEEFLDKNDHSLAPAVFAASS 

NSFPVSIVQVNSAGQREEYLLCFHEFGVFVDS 
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YGRRSRTDDLKWSRLPLAFAYREPYLFVTHF 
NSLEVIEIQARSSAGTPARAYLDIPNPRYLGPA 
ISSGAIYLASSYQDKLRVICCKGNLVKESGTE 
HHRGPSTSRR+PASPLPQYQGQRAFLQGRRK 


138 


1488 


A 


1686 


2 


526 


GRPQGPAPGAGSPPESGPGLWAALGCSLVWV 
PLCCLGGAAGRL*ARSGKSGLRRRRAHAGPP 
PGGPCNSCP*CSAPESGGRGPLPGPGTGGVCS 
CWTRGCQTTARTAAAAAAPGPAGRRPPGGA 
PQNGSCAASASQEAAAPPPMCPPGRRWAVAS 
PPETRCPAAPGTRCRRLEAA 


139 


1489 


A 


1693 


3 


376 


LPSMSNCTSCFRLQSRTES*IRQAGHLLGRNE 
FIETKALGCAWFSLCYYLVLYFESSHKVDFVF 
IV* CFSTPPG AQMTIMSQ AC AERCNIMRL VDR 
RWAGIAKGVGTQKIIGRVHLGEQKALGL 


140 


1490 


A 


1704 


3 


376 


ERTNKFIKELIMDGKNLIAATKSLSVAQRKFA 
HSLRDFKFEFIGDAVTDDERCIDASLREFSNFL 
KNLEEQREIMVS*EGCKLISQLSRGKKIWIWK 
L VL VE WKHL SLGTV VHCNGKMRFPEP 


141 


1491 


A 


1743 


1 


362 


LITNKVFVARELSCLDVHLDSTGSTAVVADQ 
DKLELELVLKGSYEDTQTSFLGTASAFRFHY 
MAAL*TELSGRLRSSKSNGWNGDNSTGYLTV 
PLRPLTIVKEVTMDVPAPNVRGLNWMG 


142 


1492 


A 


1769 


1 


406 


NNPSTLPRGS*PMSPRTTMGRRRQRRREHKSS 
LSLASSTVGPGGQIVHTETTEWLCGDPLSGF 
GLQLQGGIFATETLSSPPLVCFIEPDSPAERCG 
LLQVGDRVLSINGIATEDGTMEEANQLLRDA 
ALAHKW 


143 


1493 


A 


1789 


1 


447 


QMLRNGGDQNTVPDYHFADRIRELL*PTEDQ 
KNCIP*DTYLRPSALGNIVEEVTHPCSPGPCPA 
NELCEVNRKGCTSGDPCLPYFCVQGCKLGQA 
SDFIARQGTLIQVPSSAGEVECYKJCSCGQSGL 
LENCMEMHCMDLPTDTSALVR 


144 


1494 


A 


1814 


1 


404 


PGRRFRPRLSQAGTDSGS* VFPDSFPSAPAEPL 
PYFLQEPQDAYIVKNKPVELRCRAFPATQIYF 
KCNGEWVSQNDHVTQEGLDEATGLRVREVH 
IEVSRQQVEELFGLEDYWCQCVAWSSAGTTK 
SRRAYVRI 


145 


1495 


A 


1827 


26 


448 


XVEEKHADTWRSXCLSDFFFHAAKXLCXE*N 
CGDAISLSVGDHFGKGNGLTWAEKFQCEGSE 
THLALCPIVQHPEDTCIHSREVGWCSRYTDV 
RLVNGKSQCDGQVEINVLGHWGSLCDTHWD 
PEDARVLCRQLNCGTAL 


146 


1496 


A 


1828 


574 


333 


QHEGGDLRRRQLGEIQLTVRYVCLRAASAC* 
SMAAET*HHVPASGADPYVRVYLLPERKWA 
CRKKTSVKRKTLEPLFDET 


147 


1497 


A 


1855 


1 


372 


ERLVLTSEHCLVLTLFWPSWTYHTLLLSRQH 
VRRLPKLTHAEHDHLASIMNKLLTNYDNLFE 
TSVTYSMG*HGAPTGSEAGANWNH* *LHAH 
YYPPLLRSDTVFKFMVGSQMLAQAQRDLTPE 
Q 


148 


1498 


A 


1879 


568 


7 


LLSALDDKGGTQPSASFSNAPTIVCVTACPAG 

IAHTYMAAEYLEKAGRKLGVNVYVEKQGAN 

GIEGRLTADQLNSATACIFAAEVAIKESERFN 

GIPALSVPVAEPIRHAEALMQQALTLKRSDET 

RTVQQDTQPVKSVKTELKQALLSGESFAVPLI 

VAGGTQVA*AV*RQGISSLHDVQVRTWNS 


149 


1499 


A 


1880 


611 


24 


GLNSENALSNEAMERGWQCLRLFAERLQDIP 
PSQIRWATATLRLAVNAGDFIAKAQEILGCP 
VQVISGEEEARLIYQGVAHTTGGADQRLVVD 
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IGGASTELVTGTGAQTT*LFSLSMGCVTWLER 
YFADRNLGQENFDAAQKAAREVLRPVADEL 
RYHSWKEVRGASVTVQALQEIMMAQGMDE 
RITMEIWPVD 


150 


1500 


A 


1894 


2 


750 


GRVDFFHTDYRPLIRDSNNYVLDEQTQQAPH 

LMPPPFLVDVDGNPHPTKYQRLVPGRENSAD 

EHLIPQLGYVATSDGEVIEQIISLQTNDNDERS 

PESSILDGMIRQLQQQQDQRMGADQDTTPRG 

LSNGEETPRRGFRRLSLDIQSPPNIGLRRSGQV 

EGVRQMHQNAPRSQIATERDLQAWKRRVW 

PEVPLGIFRKLEDFRLEKGEEERNLYIIGRKRK 

TLQLSHKSDSVGLVSQSRPRTCRRKYP 


151 


1501 


A 


1900 


141 


785 


GKTIQIQTTMQNKYKTVQKQYKTIPKNKKA 

MEMQIKKQFQDTCKVQTKQYKALKNHQLEV 

TPKNEHKTILKTLKDEQTRKLAILAEQYEQSI 

NEMMASQALRLDEAQEAECQALRLQLQQEM 

ELLNAYQSKIKMQTEAQHERELQKLEQRVSL 

RRAHLEQKIEEELAALQKERSERIKNLLERQE 

REIETFDMESLRMGFGNLVTLDFPKEDYR 


152 


1502 


A 


1915 


2 


377 


LVRLLDTQRDGLQNYEALLGLTNLSGRSDKL 

RQKIFKERALPDIENYMFENHDQLRQAATEC 

MCNMVLHKEVQERFLADGNDRLKLVVLLCG 

EDDDKVQNAAAGALAMLTAAHKKLCLKMT 

QVTT 


153 


1503 


A 


1921 


1 


237 


AYQSLRLEYLQIPPVSRAYTTACVLTSAAVQL 
ELITPFQLWIPELIFKHFQIWRLITNFLFFVPFG 
FNFLLYMIFLYT 


154 


1504 


A 


1928 


2 


354 


EMVEGGEGKMCINTEWGGFGDNGCIDDIRTR 
YDTEVDEGSLNPGKQRYEKMTSGMYLGEIV 
RQDLIDLTBCQGLLFRGQISERLRTRGIFETKFLS 
QIESDRLALLQVRRILQQLGLD 


155 


1505 


A 


1929 


2 


369 


TEIAKIKMEAKKKYEKELTMFQNDFEKACQA 
KSEALVLREKSTLERIHKHQEIETKEIYAQRQ 
LLLKDMDLLRGREAELKQRVEAFESYQLELK 
DDYIIRTYRLDEDDRINIQISGHWQESP 


156 


1506 


A 


1935 


1 


270 


VTRKLPIFIVDAFTARAFRGSPAADCLLENEL 
DEDMHQKIAREMNLSETAFIRJKLHPTDNFAQ 
RSCFGLIWFTPTTDLQILTSSILPSIL 


157 


1507 


A 


1936 


584 


305 


ESKVNNEKFRTKSPECPAESPQSATKQLDQPTA 
AYEYYDAGNHWCKDCNTICGTMFDFFTHMH 
NKKHTQGQFQKSSDFQKEELQQTFLPPERQG 


158 


1508 


A 


1939 


1 


423 


TTHRLNYTAEPPCTSMPIYWMPDVPHRCTTA 
NTCPVDLTDYCAQNGFYCLVYGFLPYGSLED 
RLHCQTQACPPLSWPQRLD1LLGTARAIQFLH 
QDSPSLIHGDIKS SNVLLDERLTPKLGDFGLA 
RFSRFAGSSPIQSSM 


159 


1509 


A 


1974 


3 


401 


HTSTARLLLHRGAGKEAVTSDGYTALHLAAR 

NGHLATVKLLVEEKADVLARGPLNQTALHL 

AAAHGHSEVVEELVSADVIDLFDEQGLSALH 

LAAQGRHAQTVETLLRHGAHINLQSLKFQGG 

HGPAATLLR 


160 


1510 


A 


1982 


2 


417 


KFLKDLEKQYNKEEPHLSEIGSCFLQNQEGFA 
IYSEYCNNHPGACLELANLMKQGKYRHFFEA 
CRLLQQMIDIAIDGFLLTPVQKICKYPLQLAEL 
LKYTTQEHGD YSNIKAAYEAMKNV ACLINER 
KRKLES1DKIA 


161 


1511 


A 


1984 


4 


770 


RETGSVSLSPSGLEGAESYAVSPILYSSPDVKE 
LWLETLQGQRHSHTGVKSTPGQSAAILMKLR 
SSHNASKTLNANNMETLIECQSEGDIKJEHPLL 
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nucleotide insertion 














ASCESEDSICQLIEVKKRKKVLSWPFLMRRLS 
PASDFSGALETOLKASLFDQPLSIICGDSDTLP 
RPIQDILTILCLKGPSTEGIFRRAANEKARKEL 
KEELNSGDAVDLERLPVHLLAWFKDFLRSIP 
RKLLS SDLFEEWMGALEMQDEEDRIE ALK 


162 


1512 


A 


1986 


864 


501 


LLNSGLFSAPDGSNLEIVIRL'1'RGGNMCSGRIEI 
KFQGRWGTVCDDNFN1DHASVICRQLECGSA 
VSFSGSSNFGEGSGPrWFDDLICNGNESALWN 
CKHQGWGKHNCDHAEDAGVICSSKD 


163 


1513 


A 


2001 


419 


187 


AVDLSEDESSLTGETTPCSKVTAPQPAATNGD 
LASRSN1AFMGTLVRCGKAKGVV1GTGENSE 
FGDHNLSTFWHS 


164 


1514 


A 


2012 


284 


597 


SLLCLFPGTSTWCKPIVIETQLYVIVAQLFGG 
SHIYKRDSFANKFIKIQAIEILKIRKPNDIETFKI 
ENNWYFVVADSSKAGFTTIYKWERETGFYSH 
QSFTR 


165 


1515 


A 


2013 


2 


403 


EDPEELGHFYDYPMALFSTFELFLTIIDGPANY 
NVDLPFMYSITYAAFAHATLLMLNLLIAMMG 
DTHWRVAHERDELWRAQIVATTVMLERKLP 
RCLWPRSGICGREYGLGDRWILRVEDRQDLN 
RQRIQRYA 


1 


1 ^1 A 


A 




Z 




QGLSAASSTPVFHLALQIDSAPDNIDWVEMLF 

NKNMVTERLQNVMVLEQCFSDSSSLYRFLTY 

SYLLAFNVWLLLAPVTLCYDWQVGSIPLVETI 

WDMRNLATIFLAWMALLSLHCLAAFKRLE 

HKEVLVGLLFLVFPFIPASNLFFRVGFVVAER 

VLYMPSMGYCILFVHGLSFCLCTWLNRCGATT 

LIVSTVLLLLLFSWKTVKONETWLSRF^I FRS 

GVQTLPHNAKVHYNYANFLKDQGRNKEAIY 

HYRTALNNNKAWDYLCWRFRKTLTDLP 


167 


1517 


A 


2025 


696 


71 


AAASAASSLTVTLGRLASACSHSILRPSGPGA 

ASLWSASRRFNSOSTSYLPGYVPKTSLSSPPW 

PEVVLPDPVEETRHHAEVVKKVNEMIVTGQY 

GRLFAWHFASRQWKVTSEDLILIGNELDLA 

CGERIRLEKVLLVGADNFTLLGKPLLGKDLV 

RVEAWIEKTESWPRIIMRFRKRkNFKKKRIV 

TTPQTVLRINSIEIAPCLL 


168 


1518 


A 


2046 


2 


366 


HLQVAARVFMPLQAVDSAPKPLKGQAQAPQ 
RLQGAARVFMPLQAQVKAKASKPLQMQIKA 
PPRLRRAARVLMPLQAQVRAPRLLQVQSQVS 
KKQQAQTQTSEPQDLDQVPEEFQGQDQVLR 


169 


1519 


A 




i 
i 




n>JT FTYRFVT "NinVnTFT T T^PPTKTTTT ^rnV/TTR 
v^lNL^lIii^xvC; V JL1N vJ V ^ 1 H/LjL/ l or iv 1 IvU 1 l^OJUlvl 1 1\. 

TVEISGEGGPLGIHWPFFSSLSGRILGLFIRGI 

EDNSRSKJIEGLFHENECIVKINNVDLVDKTFA 

QAQDVFRQAMKSPSVLLHVLPPQNREQYEKS 

VIGSLNIFGNNDGVLKTKVPPPVHGKSGLKTA 

NLTGTDSPETDASASLQQNKSPRVPRLGGKPS 

SPSLSPLMGFGSNKNAKK1K1DLKKGPEGLGF 

TWTRDSSIHGPGPIFVKNILPKGAAIKDGRLQ 

SGDRILEVNGRDVTGRTQEELVAMLRSTKQG 

ETASLVIARQEGHFLPRELVMFRSQSH 


170 


1520 


A 


2050 


363 


1 


PVATHLTKILNSDEHAVVISSAKTLCETVKDF 
VAKVEKTYDKTLENAVVADAVASKCSVLNE 
KLEQLLQALHTDSQAAPVLPGLSPLIVEEDAV 
ESSSEESLGESKEQLGDDVTKPSSQKA 


171 


1521 


A 


2055 


139 


675 


IPSRPWLGRITGLDPAGPLFNGKPHQDRLDPS 
DAQFVDVIHSDTDALGYKEPLGNIDFYPNGG 
LDQPGCPKTILGGFQ YFKCDHQRS VYL YLS SL 



150 



WO 01/57188 PCT/US01/03800 



SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
Location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, 
D=Aspartic Acid, E«Glutamic Acid, 
F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L-Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V=Valine, \V=Tryptophan, 
Y»Tyrosine, X»Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possib!e 
nucleotide insertion 














RESCTJTAYPCDSYQDYRNGKCVSCGTSQKE 
SCPLLGYYADNWKDHLRGKDPPMTKAFFDT 
AEESPFCMYHYFVDIITWNKNVR 


172 


1522 


A 


2056 


3 


361 


LIQHKSAVEYAQSHLSLVSMCKESHKCSEPK 
MEWKVKRSDGTRYITKRPVRDRJLKJERALKI 
. KEERSGLTTDDDTMSEMKMGRY W SKEERKQ 
HLVRGKEQRRRREFMMRIRLKCLKES 


173 


1523 


A 


2060 


1 


387 


GTRILSMQIPFVGFQPIRTSEHMAAAGVFALL 
QAYAFLQYLRDRLTKQEFQTLFFLGVSLAAG 
AVFLSVIYLTYTGYIAPWSGRFYSLWDTGYA 
KJHIPIIASVSEHQPTTWVSFFFDLHILGCTFPA 
G 


174 


1524 


A 


2071 


74 


443 


LLMGPKAKKSGSKKKKVTKAERLKLLQEEEE 
RRLKEEEEARLKYEKEEMERLEIQRIEKEKW 
HRLEAKDLERRNEELEELYLLERCFPEAEKXK 
QETKLLSQWKHYIQCDGSPDPSVAQEMNT 


175 


1525 


A 


2083 


139 


486 


AALTWSQPQEFWPMEMQPIVTDMVTVHWV 
AESSTVGWLCALFRVTHVGVGATGHGWCG 
RRVLCGLPLPSPAPMPIMSLPEGESRKEREVQ 
RLQFPYLEPGHELPATTLLAFLAAV 


176 


1526 


A 


2092 


3 


587 


EGSVNFKFGVLFAKDGQLTDDEMFSNEIGSEP 

FQKFLNLLGDTITLKGWTGYRGGLDTKNDTT 

GIHSVYTVYQGHEIMFHVSTMLPYSKENKQQ 

VERKRHIGNDIVTIVFQEGEESSPAFKPSMIRS 

HFTHIFALVRYNQQNDNYRLKIFSEESVPLFG 

PPLPTPPVFTDHQEFRDFLLVKLINGEKATLET 

PCI 


Ml 


1527 


A 


2103 


44 


427 


GKGQVSLEGRPHRGPLCLGSWWPGSRVPGC 
CDGAWLAWACWVFGNDFPSPASAACSALLG 
CSVSTACLCVPLCSGSPLAPFRRTAALQEGLR 
RAVS VPLTLAETV ASL WP ALQEL ARCGNLAC 
RSDLQ 


178 


1528 


A 


2104 


2 


409 


ALQSTLGAVWLGLLLNSLWKVAESKDQVFQ 

PSTAASSEGAWEIFCNHSVSNAYNFFWYLHF 

PGCAPRLLVKGSKPSQQGRYNMTYERFSSSL 

LILQVREADAAVYYCAVEVPNTDKLIFGTGT 

RLQVFPNIQNPD 


179 


1529 


A 


2111 


1 


312 


PTRSSTRPPSLFVHASAKGGEKEEGDDGHYL 
MRTESHTGLKKGGNANLVFMLKRNTEPKKG 
SYHFDLERLRAAHELFEREQEHLAPGGISMPL 
PPPLPLPACLG 


180 


1530 


A 


2116 


3 


366 


TSQCRAIETTDVTRSFGWDSSEAWQQHDVQE 
LCRVMFDALEQKWKQTEQADLINELYQGKL 
KDYVRSLECGYEGWRIDTYLDIPLV7RPYGSS 
QAFASWCTFHLTACVSLHRTKNSTW 


181 


1531 


A 


2117 


2 


386, 


YGLGAHFGRLFIQAGINENDFYDGAWCAGR 

NDLQQWIEVDARRLTRFTGVITQGRNSLWLS 

DWVTSYKVMVSNDSHTWVTGKNGSGDMIFE 

GNSEKEIPVLNELPVPMVARYIRINPQSWFDN 

GSICI 


182 


1532 


A 


2123 


1 


493 


RTKTDVYILNLAVADLLLLFTLPFWAVNAVH 

GWVLGKIMCKITSALYTLNFVSGMQFLACISI 

DRYVAVTKVPSQSGVGKPCWIICFCVWMAAI 

LLSIPQLVFYTVNDNARCIPIFPRYLGTSMKAL 

IQMLEICIGFWPFLIMGVCYFITARTLMKMP 

NIKIS 


183 


1533 


A 


2140 


3 


561 


RQAWHEAFKVRKEILTVICCLLAFCIGLIFVQ 
RSGNYFVTMFDDYSATLPLLIVVILENIAVCF 
VYGIDKPMEDLKDMLGFAPSRYYYYMWKYI 
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SPLMLLSLLIASVVNMGLSPPGYNAWIEDKAS 

EEFLSYPTWGLAVCASLDVFAILPVPVAFIGR 

RFSLIDDGAGPFCSAAYTTTGCRTPYL 


184 


1534 


A 


2145 


3 


538 


HELTVAAADRGQPPQSSWPVTVTVLDVND 

NPPVFTRASYRVTVPEDTPVGAELLHVEASD 

ADPGPHGLVRFTVSSGDPSGLFELDESSGTLR 

LAHALDCETQARHQLVVQAADPAGAHFALA 

PVTIEVQDVNDHGPAFPLNIXSTSVAENQPPG 

TLVTTLHAIDGDAGAFGRLRYHL 


185 


1535 


A 


2151 


2 


671 


LDKLLDRMENYNIFNEYILKQVAATYIKLGW 

PKNNFNGSLVQASYQHEELRREVIMLACSFG 

NKHCHQQASTLISDWISSNRNRIPLNVRDIVY 

CTGVSLLDEDVWEFIWMKFHSTTAVSEKKIL 

LEALTC SDDR>H^LNRLLNLSLNSEVVLDQD AI 

DVIIHVARNPHGRDLAWKFFRDKWKILNTRI 

RQKTLEFDFAEPLILAFPIILYTAIDNPPLVREH 

E 


186 


1536 


A 


2153 


2 


400 


GPMCDKHSAFAEKFHAGFIDYIVHPLWETWA 
HLALPDAQDILYTLEDNRNWVDSMIPQSPSPP 
LDEQNRDWQGLLENLHVELTLDEEDSEGPEK 
EGEGQTYFTSSKTLCGIVPQNTDSLGETGIHIC 
AHDKSP 


187 


1537 


A 


2158 


227 


442 


FNCFR V ASD SFLENS SLLIMILPLRNATQEFIIR 
PGAVAYTCNPSTLGGWGGWITRSGVRDQPG 
QHGGTPS 


188 


1538 


A 


2167 


3 


486 


AHLGGAWLTQRSLGSWAAPGPARAAKEWA 

CIPQNQKMNIWRMKTSKHLQLLSFVLGAVSP 

AWVPYMMVLQENGYGVEEGIPTLLMAASS 

MDDILAITGFNTCLSIVFSSGCARSSGSRNSKS 

LRTPLGTICEGCDDSSIFSHLDHSSKWSSTYG 

HSGA 


189 


1539 


A 


2168 


2 


412 


EFLSSNQITQLPNTTFRPMPNLRSVDLSYNKL 

QALAPDLFHGLRKLTTLHMRANAIQFVPVRIF 

QDCRSLKFLDIGYNQLKSLARNSFAGLFKLTE 

LHLEHNDLVKVNFAHFPRLISLHSLCLRRNKV 

AIVVSSLDW 


190 


1540 


A 


2179 


64 


399 


MRLNQNTLLLESFGXXRPYTSEHAPTYHQW 
MKADELLRWTTSEPLTLEHEYAMQRTWLED 
AYECTFIVLDAEKRHAQPGATEESCMVGDVN 
LFLTDLEDLTLGEIEVL1AEP 


191 


1541 


A 


2190 


1 


469 


CLDRAAG1RHERNVIYINETHTRHRGWLARR 
LSYVLFIQERDVHKGMFATNVTENVLNSSRV 
QEAIAEVAAELNPDGSAQQQSKAVNKVKKK 
AKRILQEMVATVSPAMIRLTGWVLLKLFNSF 
FWNIQIHKGQLEMVKAATETNLPLLFLPVHR 
SH 


192 


1542 


A 


2197 


26 


157 


PSKXG GIRLLLTGTQLYGRFGSAIAPLGDLDR 
DGYNGEGREEPY 


193 


1543 


A 


2236 


2 


383 


EYFPNSIWRSLFSTMDLGDIGFYTYRILQALS 
YTHSKGIMHRDVKPLNILCNSPRNKVILADW 
GLAEFYHPMRKYSVHVATRYYKSPEILLDYE 
YYDYSLDIWAVGVILLELLTLKLHVFEGGDN 
EQ 


194 


1544 


A 


2241 


105 


409 


RKGVGKMPTSEGRPGQERSDWVTSYKVMGS 
NDSHTWVTVKNGSGDM1FEGNSEKEIPVLNE 
LPWMGARYIRINPQSWFDNGSICMRMEILGC 
PLPDPNNY 


195 


1545 


A 


2245 


1 


672 


MGVASDWTKRIEYQPGSGSMPLFPSIHLETCD 
GAVSSLQIVTELQTNYIGKGCDRETYSEICSLQ 
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KLCGASSGUDLLPSPSAATNWTAGLLVDSSE 

MIFKFDGRQGAKIPDGIVPKKLTDQFTITMW 

MKHGPSPGVRAEKETILCYSDKTEMNRHHY 

ALYVHNCRLVFLLRKDFDQADTFRPAEFHW 

KLDQQALAKVDGQPGKSITRQLQEMPVTIQG 

1SLKPS 


196 


1546 


A 


2256 


1 


396 


FRGTPVSGLTNRDTLAVIRHFREPIRLKTVKP 
GKVINKDLRHYLSLQFQKGSIDHKLQQVIRD 
NLYLRTIPCTTRAPRDGEVPGVDYNFISVEQF 
KALEESGALLESGTYDGNFYGTPKPPAEPSPF 
QPDPV 


197 


1547 


A 


2259 


43 


594 


QLAIEIGVRALLFGVFVFTEFLDPFQRVIQPEE1 

WLYKNPLGQSDNIPTRLMFAISFLTPLAV1CV 

VKIIRRTDKTEIKEAFLAVSLALALNGVCTNTI 

KLIVGRPRPDFFYRCFPDGVMNSEMHCTGDP 

DLVSEGRKSFPSIHSSFAFSGLGFTTFYLAGKL 

HCFTESGRGKSWRLCAAILPL 


198 


1548 


A 


2275 


3 


404 


TCTTVVVrPRMLVDFLSESKTISLPECATQMFF 

FLGFASNNCFIMAAMSYDRYTAIHNPLQYHT 

LMTRKICLQMMMASWMVGFLFSLCIIVTVFN 

LSLCDLNTIQHYFCDISPWSLACNYTFYHEM 

AIFVLSA 


199 


1549 


A 


2315 


1 


375 


LTQMFFIHALSAIESTILLAMAFDRYVAICHPL 
RHAAVLNNTVTAQIGIVAWRGSLFFFPLPLLI 
KRLAFCHSNVLSHSYCVHQDVMKLAYADTL 
PNWYGLTAILLVMGXDRMFISLSYFLII 


200 


1550 


A 


2334 


2 


409 


PRVRPQQRKMSFFFKTELGEKiVTKFLFETDF 
SDDPMLPSPDQLKKKAPFTNKKLKAHQTPVD 
ILKQKAHQLASMQVQAYNGGNANPRPANNE 
EEEDEEDEYDYDYESLSDDNILEDRPENKSCH 
DQLQFEYKEEM 


201 


1551 


A 


2350 


3 


512 


ISWEAQIAEIIQWVSDEKDARGYLQALASKM 
TEELEALRSSSLGSRTLDPLWKVRRSQKLDM 
SARLELQSALEAEIRAKQLVQEELRKVKDAN 
LTLESKLKDSEAKNRELLEEMEILKKKMEEK 
FRADTGKXMLCDSALFEYKYFSNECFYFLFD 
LIVTLEAPTEFQIQY 


202 


1552 


A 


2351 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLL 

NRVLERLAGGATRDSAASDDLLDDIVLTHSLF 

LPTEKFLQELHQYFVRAGGMEGPEGLGRKQA . 

CLAMLLHFLDTYQGLLQEEEGAGHIIKDLYL 

LMKDESLYQGLREDTLRLHQLVETVELKIPE 

ENQPPSKQVKPLFRHFRR1DSCLQTRVAFRGS 

DEIFCRVYMPDHSYVTIRSRLSASVQDILGSV 

TEKLQYSEEPAGREDSLILVAVSSSGEKVLLQ 

PTEDCVFTALGINSHLFACTRDSYEALVPLPE 

EIQVSPGDTEIHRVEPEDVANHLTAFHWELFR 

CVHELEFVDYVFHGE 


203 


1553 


A 


2361 


2 


403 


NNLNCAEPLFEQNNSLNVNFNTQKKTVWLIH 

GYRPVGSIPLWLQNFVRILLNEEDMNVIVVD 

WSRGATTFIYNRAVKNTRKVAVSLSVHIKNL 

LKHGASLDNFHFIGGSLGAHISGFVGKIFHGQ 

LGRITGLDP 


204 


1554 


A 


2390 


280 


476 


SPSLLPQCLMSLSDLSLSPAPPSHLSPRCPSPQ 

AGSRLGAMRRCAREMDATPMPPAPSCPSERV 

T 


205 


1555 


A 


2400 


543 


745 


AAVALRDISWQQPYPMDFYAGSSLGPWTVN 

HGQDRRPHAPGRPARGKVQEGSARPPSAVAC 

EDCSCR 
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206 


1556 


A 


2406 


122 


485 


DLSPDSREDHPQGHRRLLPKRPVRGSLMPGH 
THHPCPVSSTTNDTPDQIWVSVGSLRMGTGG 
MGANASTSPRCWDLSSGNKKWIIQVPILASIV 
ESRGGLLATGVGGMCACVPRNQPLTGT 


207 


1557 


A 


2409 


289 


418 


LWTLYRHKQQVQHNHSNRLSCRPSQEDRAT 
HTIMVLDKENTLS 


208 


1558 


A 


2413 


64 


492 


VQGTGXXFIAFTEAMTHFPASPVWAGMFFL 

MLINLGLGSM1GTMAG1TTPI1DTFKVPKEMFT 

GGCCWAFLVGLLFVQRSGNYFVTMFDDYSA 

TLPLTLIVILENIAVAWIYGTKKFMQELTEML 

GFRPYRFYFYMWKFVSP 


209 


1559 


A 


2417 


3 


877 


EKERLLDEWFTLDEVPKGKLHLRLEWLTLMP 

NASNLDKVLTDIKADKDQANDGLSSALLILY 

LDSARNLPIRYKTNEPVWEENFTFFIHNPECRQ 

DLEVEVRDEQHQCPLGNLKVPLSQLLTSEDM 

TVSQRFQLGNSGPNSTIKMKIALRVLHLEKRE 

RPPDHQHSAQVKRPSVSKEGRKTSIKSHMSG 

SPGPGGSNTAPSTPVIGGSDKPGMEEKAQPPE 

AGPQGLHDLGRSSSSLLASPGHISVKEPTPSIA 

SDISLPIATQELRQRLRQLENGTTLGQSPLGQI 

QLTIP 


210 


1560 


A 


2422 


35 


456 


REFAASDLEPFTPTDQPISPEAITQPSCIKRQRA 
AGNPGSLAATIDHKPCSAPLEPKJQASRNQRW 
GAVRAAESLTDIAEPASPQVHETPIDASQTQK 
VEPASKSRFTPELQAKVSHSRERALSTMDATP 
HHAQPQRGEG 


211 


1561 


A 


2431 


1 


764 


RRYSQKLIQHTACQLLRTYPAATRIDSSNPNP 

LMFWLHGIQLVALNYQTDDLPLHLNAAMFE 

ANGGCGYVLKPPVLWDKNCPMYQKFSPLER 

DLDSMDPAVYSLT1VSGQNVCPSNSMGSPCIE 

VDVLGMPLDSCHFRTKPIHRNTLNPMWNEQF 

LFHVHFEDLVFLRFAVVENNSSAVTAQRIIPL 

KALKRG YRHLQLRNLHNEVLEI S SLFIN SRRM 

EENSSGNTMSASSMFNTEERKCLQTHRVTVH 

GVPG 


212 


1562 


A 


2436 


1 


411 


GIRGTTGHLGCPINDDPSLTLTVSWVMEDKPI 

YIGNGTKKEDDSLTIFAVAKRDHVSDTCGAC 

TDLDHNLDKGYLTVLGEQATPTNRLGALPKG 

RANRTRDLELTYLAERIVRLTWIPGDANNRPI 

1DYDCQIEEHQ 


213 


1563 


A 


2445 


1 


1294 


MSSIGCLWVSRSSQIDGLTAEKSGPEKPHGT 

WLMPELHPKEQILELLVLEQFLSELPEELQIWV 

QQHNPESGEESVTLLEDLEREFDDPGQQVPAS 

PQGPAVPWKDLTCLRASQESTDIHLQPLKTQ 

LKSWKPCLSPKSDCENSETATKEGISEEKSQG 

LPQEPSFRGISEHESNLVWKQGSATGEKLRSP 

SQGGSFSQVIFTNKSLGKRDLYDEAERCLILT 

TDSIMCQKVPPEERPYRCDVCGHSFKQHSSLT 

QHQRIHTGEKPYKCNQCGKAFSLRSYLIIHQR 

IHSGEKAYECSECGKAFNQSSALIRHRKIHTG 

EKACKCNECGKAFSQSSYLIIHQRIHTGEKPY 

ECNECGKTFSQS SKLIRHQRIHTGERP YECNE 

CGKAFRQSSELITHQRIHSGEKPYECSECGKA 

FSLSSNLIRHQRIHSG 


214 


1564 


A 


2461 


1 


615 


GIPGSTISSSRNIFLEDDLAWQSLIHPDSSNTPL 
STRLVSVQEDAGKSPARNRSASITNLSLDRSG 
SPMVPSYETSVSPQANRTYVRTETTEDERKIL 
LDS VQLKDLWKKICHHS SGMEFQDHRY WLR 
THPNCIVGKELVNWLIRNGHIATRAQAIAIGQ 



154 



WO 01/57188 PCT/US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, 
D^Aspartic Acid, E-Glutamic Acid, 
F=PhenyJaJanine, G=Glycme, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
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AMVDGRWLDCVSHHDQLFRDEYALYRPLQV 
LFSVYCQLECSKLIL 


215 


1565 


A 


2464 


3 


2932 


GPGVRSSQDGMADVFVHLRTAWPRCSFISGQ 

HGPGRHGRRVCSSQDSMADVFVHLRTAWPT 

CSLISGQHGPGESVSYEDDDIPAPASLLHVNA 

AAPALTNPTAPVLCTAPNNTAQKEKVPSGMR 

QRPAGVRISSRTPDLTCAVSTHSTVPGVRISSC 

TPDLTCAVSIHSTVPSVCISSCTPDLTCAVSTH 

STVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVRISSCTPDLTCAVS1H 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHSTVPGVRISSCTPDLTCAVSIH 

ATVPGVR1SSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVRISSRTPDLTCAVSIH 

ATVPGVRISSCTPDLTCAVSIHATVPGVRISSC 

TPDLTCAVSIHATVPGVRISSRTPDLTCAVS1H 

ATVPGVRISSCTPDLTCAVSTHSTVPGVRISSR 

TPDLTCAVSIHATVPGVR1SSCTPDLTCAVSTH 

STVPGVRISSRTPDLTCAVSIHATVPGVHISSC 

TPDLTCAVSTHSTVPGVRISSRTPDLTCAVSIH 

STVPGVCISSRTPDLTCAVSIHSTVPSVHISSCT 

PDLTCAVSIHSTVPGVRISSRTPDLTCAVSTHS 

TVPGVHISSCTTDLTCAVSIHATVPGVHISSCT 

PDLTCAVSTHTTVPGVRI SSRTPDLTCAVSIHS 

TVPGVRIS SCTPDLTCAVSTHSTVPGVRISSRT 

PDLTCAVSTHLTVPGVRISSRTPDLTCAVSIHA 

TVPGVHISSCTPDLTCAVSIHATVPGVRISSRT 

PDLTCAVSIHATVPGVHISSCTPDLTCAVSTHS 

TVPGVRISSRTPDLTCAVSIHSTVPGVHISSCT 

PDLTCAVSTHSTVPGVHISSCTPDLTCAVSTH 

STVPGVHISSRTPDLTCAVSIHATVPSVHISSC 

TPDLTCAVSIHSTVPGLLTSVSQTSTG 


216 


1566 


A 


2477 




414 


FRTKSYRKGSYRCIVSEWIAEQGNWQEIQEK 

AVEVATWIQPTVLRAAVPKNVSVAEGKELD 

LTCNITTDRADDVRPEVTWSFSRMPDSTLPGS 

RVLARLDRDFLVHSSPHVALSHVDARSYHLL 

VRDVSKENSGYYY 


217 


1567 


A 


2480 


2 


460 


CRTLCEGPQRFEEYEYLGYKAGLYEAIADHY 
MQVLVCQHECVRELATRPGRLSPIENFLPLHY 
DYLQFAYYRYGEYVKALECAJCAYLLCHPDD 
EDVLDNVDYYESLLDDSIDPASIEAREDLTMF 
VKRHKLESELIKSAAEGLGXSYTEPNYW 


218 


1568 


A 


2483 


140 


383 


AFSSPHPSPAPQFPECGFYGLYDKILLFKHDPT 
SANLLQLVRSSGDIQEGDLVEWLSASATFED 
LQIRPHALTVHSYRAP 


219 


1569 


A 


2489 


3 


428 


SSRLVLLAGAAALASGSQGDREPVYRDCVLQ 
CEEQNCSGGALNHFRSRQPIYMSLAGWTCRD 
DCKYECMWVTVGLYLQEGHKVPQFHGKWP 
FSRFLFFQEPASAVASFLNGLASLVMLCRYRT 
FVPASSPMYHTCVAFAWVS 


220 


1570 


A 


2498 


1 


1297 


MDGEAVRFCTDNQCVSLHPQEVDSVAMAPA 

APKIPRLVQATPAFMAVTLVFSLVTLFWDH 

HHFGREAEMRELIQTFKGHMENSSAWWEIQ 

MLKCRVDNVNSQLQVLGDHLGNTNADIQMV 

KGVLKDATTLSLQTQMLRSSLEGTNAEIQRL 

KJEDLEKADALTFQTLNFLKSSLENTSIELHVL 

SRGLENANSEIQMLNASLETANTQAQLANSS 

LKNANAEIYVLRGHLDSVNDLRTQNQVLRNS 

LEG ANAEIQ GLKENLQNTN ALN S QTQ AFIKS S 
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^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, 
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FDNTSAEIQFLRGHLERAGDEIHVLKRDLKM 
VTAQTQKANGRLDQTDTQIQVFKSEMENVN 
TLNAQIQVLNGHMKNASREIQTLKQGMKNA 
SALTSQTQMLDSNLQKASAEIQRLRGDLENT 
KALTMEIQQEQSRLKTLHWITSQEQLQRTQ 


221 


1571 


A 


2501 


3 


500 


RVRLNNDGLSPLMMAAKTGKIGEFQHIIRREV 
TDEDTRHLSRKFKDWAYGPVYSSLYDLSSLD 
TCGEEASVLEILVYNSKIENRHEMLAVEPINE 
LLRDKWRKFGAVSFYINVVSYLCAMVIFTLT 
AYYQPLEGTPPYPYRTTVDYLRLAGEVITLFT 
GVLFFFTN 


222 


1572 


A 


2508 


3 


395 


DAHCQRKLAMQEFMEINERLTELHTQKQKL 

ARHVRDKEEEVDLVMQKVESLRQELRRTER 

AKKELEVHTEALAAEASKDRKLREQSEHYSK 

QLENELEGLKQKQISYSPGVCSIEHQQEITKL 

KTDLEKKS 


223 


1573 


A 


2544 


2 


412 


NDPAIISNFSAAVVHTIVNETLESMTSLEVTK 

MVDERTDYLTKSLKEKTPPFSHCDQAVLQCS 

EASSNKDMFADRLSKSIIKHSIDKSKSVIPNID 

KNAVYKESLPVSGEESQLTPEKSPKFPDSQNQ 

LTHCSLSAA 


224 


1574 


A 


2552 


401 


1 


GASLCFISTAFTVLTFLIDSCRFSYPERPIEFLSM 
CYNIYSIAYIVRLTVGRERISCDFEEAAEPVLI 
QEGLKNTGCAIIFLLMYFFGMASSIWWVILTL 
TWFL AAGLKWGHEA1EMHS S YFHIAAW AIPA 
VK 


225 


1575 


A 


2563 


724 


1 


MSARKERREKGEEEGEGEKDGDEDEKEEEKE 

GLGEEEEKEAGKKKKKQEEKEKEKGAVYSR 

VARICKNDMGGSQRVLEKHWTSFLKARLNC 

SVPGDSFFYFDVXQSITDUQINGIPTVVGVFTT 

QLNSIPGSAVCAFSMDDIEKVFKGRFKEQKTP 

DSVWTAVPEDKVPKPRPGCCAKHGLAEAYK 

TSIDFPDETLSFIKSHPLMDSAVPPIADEPWFT 

KTRVRYRLTAISVDHSAGPYH 


226 


1576 


A 


2571 


449 


3 


EGVLFVYGNYVGDVMNFEMAAEMAQEVAIP 

TRTVLTTDDISSSPIEDRDGRRGVAGNFFIFKV 

AGAACDRGMSLEACEAVTRKANRRTYTMG 

VALEPCSLPQTRRHNFEIGAEEMEIGMGIHGE 

RGVIREKMMPADAIVDHIMDRIFS 


227 


1577 


A 


2575 


3 


1197 


VLSDLCLFYYRDEKEEGILGSILLPSFQIALLTS 

EDHINRKYAFKAAHPNMRTYYFCTDTGKEM 

ELWMKAMLDAALVQTEPVKRVDKITSENAP 

TKETNNIPNHRVLIKPEIQNNQKNKEMSKIEE 

KKALEAEKYGFQKDGQDRPLTKINSVKLNSL 

PSEYESGSACPAQTVHYRPINLSSSENKIVNVS 

LADLRGGNRFNTGPLYTEADRVIQRTNSMQQ 

LEQWIKIQKGRGHEEETRGVISYQTLPRNMPS 

HRAQIMARYPEGYRTLPRNSKTRPESICSVTP 

STHDKTLGPGAEEKRRSMRDDTMWQLYEW 

QQRQFYNKQSTLPRHSTLSSPKTMVNISDQT 

MHSIPTSPSHGSIAAYQGYSPQRTYRSEVSSPI 

QRGDVTIDRRHRAHHPKVK 


228 


1578 


A 


2583 


3 


330 


LPFLGLGSVLPQGMVMASPEMNPTICSVFEA 
HIVLLFHATTFRRGFQVTVLVGNVRQTAVVE 
KIHAKVRGTWPFISPEVRKEGGLPQTGRELLD 
PTMGIKPHLWWVAA 


229 


1579 


A 


2589 


1 


448 


DDKNAQGIKRHVKPTSGNAFTICKYPCGKSR 
ECVAPNICKCKPGYIGSNCQTALCDPDCKNH 
GKCIKPNICQCLPGHGGATCDEEHCNPPCQH 
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GGTCLAGNLCTCPYGFVGPRCETMVCNRHC 
ENGGQCLTPDICQCKPGWYGPTCSTA 


230 


1580 


A 


2593 


2 


138 


AVTFSWFAYVADITQEHERSMAYGLVCMFI 
LYLLYLLRNAFFLR 


231 


1581 


A 


2595 


185 


2 


SGPYTDFTPWPTEEQKLLEQALKTYPVNPPER 
WEKIAEAVPGRTKKACIKRYKVADLRISK 


232 


1582 


A 


2596 


1 


391 


STVTGQPRRLLDTAGHQQPFLELKIRANEPGA 
GRARRRTPTCEPATPLCCRRDHYVNFQELGW 
RDWILLPEGYQLNYCSGQCPTHLAGSPGIAAS 
FHSAVFSLLKANNPWPGRTSWCVPTARRPLS 
LLYL 


233 


1583 


A 


2601 


184 


403 


LLFSDE1IMAAPLRIADVTSGLIGGEDGRVYV 

YNGKETTLGDMTGKCKSWITPCPEEKVNVLQ 

NSIPYWERIT 


234 


1584 


A 


2614 


178 


335 


PLTLCLPENNKPPQADAVPDKELTLPVDSTTL 
DGSKSSDDQKI1SYLWEKTQ 


235 


1585 


A 


2616 


2 


896 


DVLEVYGTGVASTRHEMGTLDKHKELEDLV 

AKFLNVEAAMVFGMGFATNSMNIPALVGKG 

CLILRDEVNHTSLVLGARLLGATIGIFKHNYA 

QSLEKLLRDAVIYGQPRTRRAWKKILILVEGV 

YSMEGSIVHLPQIIALKXKYKAYLYIDEAHSI 

GAVGPTGRGVTEFFGLDPHEVDVLMGTFTKS 

FGASGGYIAGRKARILSPPACLVPNTGSHSLH 

RLTRDLQMNEAMVALVTDRJLQGWNSGEGN 

WDRADKFGDLVDYLRVHSHSAYYASSMSPPI 

AEQ1IRSLKLIMGLDGTTQ 


236 


1586 


A 


2621 


I 


392 


NTSSFPAQPSSPARPSLPHLSQHPSNPLLPLAS 
ADHPQCGRFLPLHEPEPLCPSPSLSYPTLVSS 
WSSPFS SHHGCPPGL YPFPTSPKTIQPPGLAQL 
KMLCIPPGRQQLRGAQSMPGHGALSPLLLPP 
A 


237 


1587 


A 


2628 


398 


1 


DLVCKISGFGRGPRDRSEAVYTTMSGRSPAL 

WAAPETLQFGHFSSASDVWSFGIIMWEVMAF 

GERPYWDMSGQDVIKAVEDGFRLPPPRNCPN 

LMHRLMLDCWQKDPGERPRFSQIHSILSKMV 

QDPEPPNV 


238 


1588 


A 


2631 


1 


1104 


WSPCSLTCGVGLQTRDVFCSHLLSREMNETV 

ILADELCRQPKPSTVQACNRFNCPPAWYPAQ 

WQPCSRTCGGGVQKREVLCKQRMADGSFLE 

LPETFCSASKPACQQACKKDDCPSEWLLSDW 

TECSTSCGEGTQTRSAICRKMLKTGLSTWNS 

TLCPPLPFSSSIRPCMLATCARPGRPSTKHSPHI 

AAARKVYIQTRRQRKLHFVGGGFAYLLPKTA 

VVLRCP ARR VRKPLITWEKDGQHLIS STHVT 

VAPFGYLKIHRLKPSDAGVYTCSAGPAREHF 

VIKLIGGNRKLVARPLSPRSEEEVLAGRKGGP 

KE ALQTHKHQNGIFSN GSKAEKRGL AANPGS 

RYDDLVSRLLEQGAPCSSSKKKN 


239 


1589 


A 


2636 


1 


678 


MKPDN1LLDEHGHVH1TDFNIAAMLPRKTQ1T 

TMAGTKPYMAPEMFSSRKGAGYSFAVDWW 

SLG VTA YELLRGRRP YHIRS STSSKEI VHTFET 

TVVTYPSAWSQEMVSLLKKLLEPNPDQRJFSQ 

LSDVQNFPYMNDn^WDAVFQKRLIPGFIPNK 

GRLNCDPTFELEEMILESKPLHKKKKRLAKK 

EKDMRKCDSSQTCLLQEHLDSVQKEFHINRE 

KVNRDCI 


240 


1590 


A 


2639 


389 


3 


ELLDPTTPMRTKCIELLYAALTSSSTDQPKAD 
LWQNFAREIEEHVFTLYSKNIKKYKTCIRSKV 
ANLKNPRNSHLQQNLLSGTTSPREFAEMTVM 
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EMANKELKQLRASYTESCIQEHYLPQVIDGTL 
Y 


241 


1591 


A 


2640 


392 


3 


IRLTILRCVFMRLAT1CVLVFTLGSKITSCDDD 

TCDLCGYNQKLYPCWETQVGQEMYKLMIFD 

FIIILAVTLFVDFPRKLLVTYCSSCKLIQCWGQ 

QEFAIPDNVLGIVYGQTICWIGAFFSPLLPAM 

Y 


242 


1592 


A 


2642 


405 


1 


YFKNTTLLLVGVICVAAAVEKWNLHKRJALR 
MVLMAGAKPGMLLLCFMCCTTLLSMWLSNT 
STTAMVMPIVEAVLQELVSAEDEQLVAGNSN 
TEEAEPISLDVKNSQPSVELIFVNEDILDFLMK 
SPLMISQACI 


243 


1593 


A 


2646 


412 


2 


CLAMIKGIQSSGKIIYFSSLFPYVVLICFLIRAF 

LLNGSIDGIRHMFTPKLEIMLEPKVWREAATQ 

VFFALGLGFGGVIAFSSYNKJRDNNCHFDAVL 

VSFrNFFTSVLATLWFAVLGFKANVINEKCIT 

QNSETV 


244 


1594 


A 


2650 


1 


1271 


MTTTLIGLLKTARLLRLVRVARKLDRYSEYG 

AAVLMLLMCIFALIAHWLACIWYAIGNVERP 

YLTDKIGWLDSLGQQIGKRYNDSDSSSGPSIK 

DKYVTALYFTFSSLTSVGFGNVSPNTNSEKIF 

SICVMLIGSLMYASIFGNVSAIIQRLYSGTARY 

HMQMLRVKEFIRFHQIPNPLRQRLEEYFQHA 

WTYTNGIDMNMVTNGTCSSCTSDDGHFILVS 

NHHQGGLIYSWNDAASMQRPFNHIKSSLLGS 

TSDSNLNKYSTINKIPQLTLNFSEVKTEKKNSS 

PPSSDKTIIAPKVKDRTHNVTEKVTQVLSLGA 

DVLPEYKLQAPRINKFTILHYSPFKAVWDWLI 

LLLVIYTAIFTPYSAAFLLNDREEQKRRECGY 

SCSPLNVVDLIVDIMFnDILINFRTTYVNQNEE 

WSDPASV 


245 


1595 


A 


2656 


385 


2 


NLTWWPLFRDVSFYIVDLMLIIFFLDNVIMW 

WESLLLLTAYFCYVVFMKFNVQVEKWVKQ 

MENRNKVVKVTAPEAQAKPSAARDKDEPTLP 

AKPRLQRGGSSASLHNSLMRNSIFQNKIHTLD 

PHV 


246 


1596 


A 


2660 


200 


506 


VLVLQMNYYQMLIIYYVLFFKVNEFLAFEGPI 
LLDMRUCHLDCTNQLSQATALAKLCSDHPEIG 
IKGSFKQTYLVCLCTSSPNGKLIEEVSMFSFIS 
NYFLS 


247 


1597 


A 


2678 


3 


267 


DAWVKNDIIFNQTERKQK1SENLKHLASVRV 
VQKNLVFVYGLSQRLADPEVSPLVFFVELIFF 
VSLSYLEUFDPAQLCDSSEHIIS 


248 


1598 


A 


2687 


1 


404 


DFTTLAAMMRTLFSLFGDVRSDVHRFSVTLF 

GAAIKSVKNPDKKSIENQVLDSLVPLLLYSQD 

ENDAVAEESRQVLTICAQFLKWKLPREVYSK 

DPWHIKPTEAGTICRFFEKKCKGKINILEQTL 

MYSKKPKL 


249 


1599 


A 


2692 


1 


440 


FRRRRRRRERDCAAQGARRHCRHLAECKXV 

SFPIGIYKVLRNVSGQIHLITLANNELKSLTSK 

FMTTFSQLRELHLEGNFLHRLPSEVSALQHL1C 

AIDLSRNQFQDFPEQLTALPALETINLEENEIV 

DVPVEKLAAMPALRSINL 


250 


1600 


A 


2693 


459 


21 


LLPGSLGVPILHSQPWDPSPQCPHRAPSTPRRL 
PPLGALSQALTFLSRAAKNHSQDPGKGTKPFP 
AAPAAPPPRSSLPAPLPMGLKDKGPQPAPPTIF 
NSPWHPATLPGALGPQLSQAAPSPIPPPCLMG 
ISSCPDLKLTKSSTP 


251 


1601 


A 


2694 


2 


404 


FVFDLKLRVPGFAALLIHG AS S VPGPET VRLR 
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QKRKKKAPDHS S GRKJEEL VTTHTVDKLETKK ~ 
PVGRVLCGLSGELLHSLLLPRRKTEKRALGSH 
RKAGFPEHPVAPEPLSNSCQISKEGREQVLSEI 
GAGDCL 


252 


1602 


A 


2697 


421 


1 


PQKSHSGAYQCFATRKAQTAQDFAIIALEDG 

TPRIVSSFSEKVVNPGEQFSLMCAAKGAPPPT 

VTWALDDEPrVRDGSHRTNQYTMSDGTTISH 

MNVTGPQIRDGGVYRCTARNLVGSAEYQARI 

NVRGPPSIRAMRNIT 


253 


1603 


A 


2698 


65 


401 


ACCQWRRTLIPAKSTTVSCTISTPHHPFRGSYS 
FDDHITDSEALSRSSHVFTSHPRMLKRQPAIEL 
PLGGEYSSDVPRPLSTQLSSSLLGYFSTLMTG 
AAFTNNIASSniL 


254 


1604 


A 


2699 


438 


301 


GQIHSQDDPPFIDQLGFGVAPGFQTFVACQEQ 
RVRGPWEAGPGVGY 


255 


1605 


A 


2700 


1 


842 


LQNREDSSEGIRKKLVEAEELEEKHREAQVS 

AQHLEVHLKQKEQHYEEKIKVLDNQIKKDLA 

DKETLENMMQRHEEEAHEKGKILSEQKAMIN 

AMDSKIRSLEQRIVELSEANKLAANSSLFTQR 

NMKAQEEMISELRQQKFYLETQAGKLEAQN 

RKLEEQLEKISHQDHSDKNRLLELETRLREVS 

LEHEEQKLELKRQLTELQLSLQERESQLTALQ 

AARAALESQLRQAKTELEETTAEAEEEIQALT 

VGLGSN1FRLLKASARMSVELALSILAHP 


256 


1606 


A 


2701 


2 


405 


FVGGPGADPPVAVMWDPRAARMDLTAYAE 
LLKESGNQVLKNGNFSLAIRKYDEAIQILLQL 
YQWGVPPRDLAVLLCNKSNAFFSLGICWNEA 
FVAAKECLQWDPTYVKGYYRAGYSLLRLHQ 
PYEAARMFFEGLR 


257 


1607 


A 


2702 


2 


399 


FVESASSRPPGCFSGDGRFWLVSEGSRRGWD 
FNPSFSFLDPRYSVGGDENIGTVTTLANILREF 
NPSLKGFSVGTGKETSPNAFLNQAVAGGRAE 
DLPVQARRLVDLMKNDTRIHFQEDWKUTLFI 
GGNDL 


258 


1608 


A 


2709 


1 


1097 


SVGARQGEARDRIRRFFPKGDLEVLQAQVERI 

MTRKELLTVYSSEDGSEEFETIVLKALVKACG 

SSEASAYLDELRLAVAWNRVDIAQSELFRGDI 

QWRSFHLEASLMDALLNDRPEFVRLLISHGLS 

LGHFLTPMRLAQLYSAAPSNSLIRNLLDQASH 

SAGTKAPALKGGAAELRPPDVGHVLRMLLG 

KMCAPRYPSGGAWDPHPGQGFGESMYLLSD 

KATSPLSLDAGLGQAPWSDLLLWALLLNRA 

QMAMYFWEMGSNAVSSALGACLLLRVMAR 

LEPDAEEAARRKDLAFKFEGMGVDLFGECYR 

S SE VRAARLLLRRCPLWGD ATCLQLAMQAD 

ARAFFAQDGVQSLPTQKWWGDMARR 


259 


1609 


A 


2721 


1 


403 


VYLGAGPGLFFSNEGAKEGEKANIPKLMLPR 
GGFSQRENfVTGERSPSPEEEEEEEEEGFGERA 
SCRRGLFRVRLTRVGLAAPSKASRGQEGDAA 
PKSPVREKSPKFRFPRVSLSPKARSGSGDQEE 
GGLRVRLP 


260 


1610 


A 


2728 


1 


477 


LLGGDLRYHLQQNVHFTEGTVKLYICELALA 
LEYLQRYHIIHRDIKPDNILLDEHGHVHITDFN 
IATVVKGAERASSMAGTKPYMAPEVFQVYM 
DRGPGYSYPVDWWSLGITAYELLRGWRPYEI 
HSVTPIDEILNMFKVERVHYSSTWCKGMVAL 
LRK 


261 


1611 


A 


2730 


3 


547 


LT1TDFILVLYRYYRSPLVQIYEIEQHKIETWR 
EIYLQGCFKPLVSISPNDSLFEAVYTLIKNRJH 
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nucleotide insertion 














RLPVLDPVSG^VLHILTHKRLLKFLHIFGSLLP 
RPSFLYRT1QDLGIGTFRDLAVVLETAPILTAL 
DIFVDRRVSALAWNECGTHPQDERLGLGW 
GLGEPGSEERLFPAAITSR 


262 


1612 


A 


2733 


3 


431 


GPEFPGSAKLVFLDLSYNNLTQLGAGAFRSA 

GRLVKLSLANNNLVGVHEDAFETLESLQVLE 

LNDNNLRSLSVAALAALPALRSLRLDGNPWL 

CDCDFAHLFSWIQENASBCLPKGLDEIQCSLPM 

ESRRISLRACRRPASRV 


263 


1613 


A 


2736 


2 


343 


PARISGVDPPVRKATKGGENCSFEDNKNWQF 
LWGLNGNFNFFKEPWGGRNNHAKGFRTTW 
ARSSSQNNRTFQNNRNFLRLQRDSQKKGQFA 
RLISPLVNLPQSPGGLEFQYQAT 


264 


1614 


A 


2738 


2 


245 


RAMLKCLREGQPPPSYNWTRLDGPLPSGVRV 
DGDTLGFPPLTTEHSGIYVRHDTNEFSSRDSH 
DTVDVLDPPEDSGKQVDL 


265 


1615 


A 


2752 


2 


388 


AAGDAPLRSLEQANRTRFPFFSDVKGDHRLV 
LAAVETTVLVLIFAVSLLGNVCALVLVARRR 
RRGATACLVLNLFCADLLFISAIPLVLAVRWT 
EAWLLGPVACHLLFYVMTLSGSVTILTLAAV 
SLER 


266 


1616 


A 


2755 


192 


1 


AFREVGGYWGLLCEHLYAIPSKTSEGNWTAK 

LQGYLPLQDAFHIFQDPLTGDLPWPELILGLP 

V 


267 


1617 


A 


2760 


434 


714 


ASRLEKQNSTPESDYDNTPNDMEPDGMGYM 
HRTSVPGEGLPRARDLAGLGQQKQFTTHTPF 
LYFQTHKGLKDSSIRSEVTCLGISQCWRKGFF 


268 


1618 


A 


2762 


1 


405 


IACTFCGQDEWSPERSTRCFRRRSRFLAWGEP 

AVLLLLLLLSLALGLVLAALGLFVHHRDSPL 

VQASGGPLACFGLVCLGLVCLSVLLFPGQPSP 

ARCLAQQPLSHLPLTGCLSTLFLQAAEIFVESE 

LPLSWAE 


269 


1619 


A 


2772 


3 


243 


TRPAEKJQYLVLFFVMSHPSQAYDKLSLSDHL 
LIAVLNLLRREVSEHGRHLQQYFNLFVMYAN 
LSKNLSFSEFCFDVSY 


270 


1620 


A 


2789 


1 


486 


ELQSQQACTHTKETEQLRSQLQTLKQQHQQA 

VEQIAKAEETHSSLSQELQARLQTVTREKEEL 

LQLSIERGKVLQNKQAEICQLEEKLEIANEDR 

KHALERFEQEAVAVDSNLRVRELQRKVDGIQ 

KAYDELRLQSEAFKKHSLDLLSKERELNGKL 

RHLSP 


271 


1621 


A 


2795 


1 


568 


KEKRVTVQLPTESIQKNQEDKLKMVPRKQRE 

FSGSDRGKLPGSEEKNQGPSMIGRKEERLITE 

RKHEHLKNKSAPKWKQKVIDAHLDSQTQN 

FQQTQIQTAESKAEHBCKLPQPYNSLQEEKCLE 

VKGIQEKQVFSNTKDSKQEITQNKSFFSSVKE 

SQRDDGKGALNIVEFLRKREELHQILSTVKQP 


272 


1622 


A 


2797 


8 


523 


KCMQGKYAGAMESEPCVCTEADFDCDYGYE 

RHSNGQCLPAFWFNPSSLSKDCSLGQSYLNST 

GYRKVVSNNCTDGVREQYTAKPQKCPGKAP 

RGLRIVTADGKLTAEQGHNVTLMVQLEEGD 

VQRTLIQVDFGDGIAVSYVNLSSMEDGIXHV 

YQNXGIXRXTVQVDNSLGS 


273 


1623 


A 


2801 


72 


395 


HPSRSNVGPRQLTVWNTSNLSHDNRRKYEFS 
DEEGQNQLGIRIHQDIPLPPRRRELPALRTTNG 
KADSLNVSRNSVMQELSELEKQIQVIRQELQL 
AVSRJCTELEEYH 


274 


1624 . 


A 


2805 


168 


320 


ILWLYFETGTWVYPVFAKLSLLGLAALFSLRE 
IFIARNGVVGETLTHCKRV 
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M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamme, R=Arginine, S=Serine, 
T=Threonine, V-Valinc, W»Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
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275 


1625 


A 


2812 


208 


321 


GSLATCQLSEPLLWFELRVLDTSDALKAFHD 
MGKIDFQ 


276 


1626 


A 


2813 


41 


266 


AORSLHGAGDRAWVGISPTDWSPKWELCK 
KYQQQTWAIDLAGDETIPGSSLLPGHVQAY 
QVGPVRRNGEAGPG 


277 


1627 


A 


2817 


3 


410 


VLQERLDNFQRKCIQLASSTEGKVDKLLMRN 

LFISYLHTPKHKQHEVLQAMGSILGITGEEME 

PLFQEEHGTATRWMTGWLEGGSKSVPKTPL 

GLNQQPALNGSFSELFVKFLKTESLSSTLPTX 

LPPHNSPGKIK 


278 


1628 


A 


2821 


238 


457 


GLSGPS CSCPHSPLPTIISRAQLETALK WRNYE 
VKLRLLLHLEELQMEHDIRHYDLESVPMTWD 
PVDQNPRLV 


279 


1629 


A 


2822 


342 


1 


PLIPANLPAHSNPLQPLPSLPHPFLPATHKFPT 
TPPTFSSVPPPLPSLSSILHHSPLHSELNPHLQS 
CRLPSRPSVSRELPPQSGPASSVPLAPTPLPDS 
VPSQRHPTXPPPAS 


280 


1630 


A 


2825 


307 


77 


PSMVWSYHWGVKQKRLALCVFSFEEGGRRK 
CGQYWPLEKDSRIRFGFLTVTNLTGAVGEPG 
VAFQCDGQRRREFTC 


281 


1631 


A 


2827 


81 


381 


KMGTAVWVPKEKEKRDKASQEGGDVLGAR 
QDCTPSLKSLVATGNLLDLEETAKAPLSTVSA 
NTTNMDEVPRPQALSGSSVVWVSGCVASRS 
VILSLTSG 


282 


1632 


A 


2830 


471 


160 


KLPXDKYELEPSPLTQYILERKSPHTCWQVFV 
TSSGKYNELGYPFGYLKASTTLTCVNLFVMP 
YNYPVLLPLLDDLFKVHKLKPNLKWRQAFDS 
YLKTLPPYYL 


283 


1633 


A 


2835 


462 


148 


VSPALSLTPTIFSYSPSPGLSPFTSSSCFSFNPEE 
MKHYLHSQACSVFNYHLSPRTFPRYPGLMVP 
PLQCQMHPEESTQFSIKLQPPPVGRKNRERVE 
SSEESAP 


284 


1634 


A 


2836 


2 


384 


KTLPRTLLDILADGTILKVGVGCSEDASKLLQ 
DYGLVVRGCLDLRYLAMRQRNNLLCNGLSL 
KSLAETVLNFPLDICSLLLRCSNWDAETLTED 
QVIYAARDAQISVALFLHLLGYPFSRNSPGEK 
KR 


285 


1635 


A 


2843 


20 


271 


PIRPYYSYSGLDRDCSWLPLAKAWLPDVM1L 
VCDRVSEDGINRQQAQEWCIKHGFELVELSP 
EELPEEDGKCLCVRRKYGTYI 


286 


1636 


A 


2845 


197 


278 


TAEDVLTVAYEHGVNLFDTAEVYAAGK 


287 


1637 


A 


2851 


2 


427 


FVAEVRREWAKYMEVHEKASFTNSELHRAM 
NLHVGNLRLLSGPLDQVRAALPTPALSPKDK 
AVLQNLKRILAKVQEMRDQRVSLEQQLRELI 
QKDDITGSLVTTDHSQMKKLFEEQLKKYDQL 
KVYLEQNLAAQDRVLCALT 


288 


1638 


A 


2859 


2 


469 


FVNLGILTCIECSGIHREMGAHISRIQSJLELDK 
LGTSELLPAKNV GNNSFNDIMEANLPSPSPKP 
TPS SDMTVRKE YITAKYVDHRFSRKTCSTSS A 
KLNELLEAJKSRDLLALIQVYAEGVELMEPLL 
EPGQELAETALHLAVRTADQTSLHLVE 


289 


1639 


A 


2861 


2 


454 


FVASGGPATARMSDSQFFCVAEERSGHCAW 
DGNFLYVWGGYVSIEDNEVYLPNDEIWTYDI 
DSGLWRMHLMEGELPASMSGSCGACINGKL 
YIFGGYDDKGYSNRLYFVNLRTRDETYIWEK 
ITDFEGQPPTPRDKLSCWVYKDRLIYFG 


290 


1640 


A 


2868 


1 


378 


FRQGQLYKVFLHGSQGQVYHSQQVGPPGSAI 
SPDLLLDSSGSHLYVLTAHQVDRIPVAACPQF 
PDCASCLQAQDPLCGWCVLQGRCTRKGQCG 
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RAGQLNQWLWSYEEDSHCLHIQSLLPGHHPR 
QE 


291 


1641 


A 


2870 


1 


385 


FRYMPNNRQQLLRKRHIGNDIVTIVFQEPGAL 

PFTPKSIRSHFQflWVIVKVHNPCTENVCYSV 

GVSRSKDVPPFGPPIPKGVTFPKSAVFRDFLL 

AKVINAENAAHKSEKFRAMATRTRQEYLKD 

LA 


292 


1642 


A 


2877 


3 


188 


RPTRPPPATTQSPESTMDTSLKKEKSAILDLYI 
PPPPAVPYSPRYVAVHCHGMLVSCWCHL 


293 


1643 


A 


2878 


1 


427 


REKEEEVEEEEDKVVKETEKEAEQEKEEDSL 

GAGTHPDAAIPSGERTCGSEGSRSVLDLVNYF 

LSPEKLTAENRYYCESCASLQDAEKVVELSQ 

GPCYLILTLLRFSFDLRTMRRRKILDDVSIPLL 

LRLPLAGGRGQAYDL 


294 


1644 


A 


2879 


109 


245 


QLCCFCFRQTTLIVYILSFIGMVIFrFrLDLRYI 
IIVFVTGGVLG 


295 


1645 


A 


2880 


3 


320 


LASSQHGILNNLSLLFSICKTCIRTMDHHCPRA 
NNCVGEQNHRFFCALHCKSKHFCIEFTLNTNF 
FNCFLPGAEKSTIDAPFSLQPFLQDSKYNTALS 
LSESISQ 


296 


1646 


A 


2892 


209 


363 


SQYSHSLDYHLLQVTKNPFTLGDSSNPGQTE 
RLQEFSQKMDQVRGHWPVST 


297 


1647 


A 


2893 


8 


424 


SPXTLXLDTFILLGIQDMLVLILATPPFMAGG 

KLYSTMGRFLRDRKNPACREMAVVLLANLA 

QGDSLAARAIAVQKGSIGHLLGFLEDSLAAT 

QIQQSQASLLHMHNPPFEPTSVDMMRRACRA 

LLALAKVDDNHSEF 


298 


1648 


A 


2894 


310 


445 


FWIYFPSFFMTGYLPLGFEFAVEITYPESEGTS 
SGLLNASAQVNL 


299 


1649 


A 


2898 


1 


492 


KIKAKNLTNYDLCSIFLGTSTLLVWVGVIRYL 
GYFQAYNVLILTMQASLPKVLRFCACAGMIY 
LGYTFCGWIVLGPYHDKFENLNTVAECLFSL 
VNGDDMFATFAQIQQKSDLVWLFSRLYLYSFI 
SLFIYMILSLFIALITDSYDT1KKFQQNGFPETD 
LQEF 


300 


1650 


A 


2901 


1 


445 


PVWWNSLNGASEVTFSVHVKDGGSFPKTDST 
TVTVRFVNKADFPKVRAKEQTFMFPENQPVS 
SLVTTITGSSLRGEPMSYYIASGNLGNTFQIDQ 
LTGQVSISQPLDFEKIQKYWWIEARDGGVPP 
FSSYEKLDITVLDVNDNAPIF 


301 


1651 


A 


2902 


162 


433 


THFICLPLGYCFPLLDKDLQLPSGFNCNFDFLE 
EPCGWMYDHAKWLRTTWASSSSPNDRTFPG 
KPAVSEDMKELRPACSTYFNPRFPYKL 


302 


1652 


A 


2909 


2 


412 


GPQMLCKKIYFIWVTRSQCQFEWLADIMQEV 
EENDHQDLVSVHIYVTQLAEKFDLRTTMLY1 
CERHFQKVLNRSLFTGLRSITHF GRPPFEPFFN 
SLQEVHPQVRKIGVFSCGPPGMTKNVEKACQ 
LVNRQDRAHFM 


303 


1653 


A 


2914 


291 


453 


KLNRWLCFFYSWSFGILLYEMVTLGAPPYPE 
VPPTSILEHLQRRKIMKRPSSCS 


304 


1654 


A 


2926 


179 


354 


PGVPSQALRKAESLKKCLSVMEAKVKAQTAP 
NKDVQREIADLGEVGAASLPPS SGPGA 


305 


1655 


A 


2938 


135 


438 


GMGYLHAKGILHKDLKSKNVFYDNGKVV1T 
DFGLFSISGVLQAGRREDKLRIQNGWLCHLA 
PEIIRQLSPDTEEDKLPFSKHSDVFALGTIWYE 
LHAREWP 


306 


1656 


A 


2944 


2 


329 


VRWNSCVNCSCAFGNGASLSTSLGESSGCLW 
EIGKWLSCSLLSFPSPLAVLIITFCIVTVLGREA 
LTKGAL WAVFLLAGSALLCAEVTGVI WRQPE 
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SKTKLSFKVSSSA 


307 


1657 


A 


2950 


2 


411 


N YLCI AKN S AGS AMGKTRL WQ VPP VIENGL 
PDLSTTEGSHAFLPCKARGSPEPNITWDKDGQ 
PVSGAEGKFTIQPSGELLVKNLEGQDAGTYT 
CT AEN A V GRARRR VHLTIL VLP VFTTLPGDRS 
LRLGDRLWLR 


308 


1658 


A 


2951 


1 


407 


PTRPPRVRFDNEFDAESQRKRTTSVSKMERM 
DSSLPEEEEDEDKEATNGSGNAENRERHSESS 
DWMKTVPS YNQTNS SMDFRNYMMRDETLEP 
LPKNWEMAYTDTGMIYFIDHNTKTTTWLDP 
RLCKKAKAPEDC 


309 


1659 


A 


2954 


2 


179 


QDFLTLTLTEPTGLLYVGAREALFAFSMEALE 
LQGAVRGGAVGGSRACQRARPRGAVLG 


310 


1660 


A 


2959 


1 


419 


QDMMERAIIDTFVGHDWEPGSYVQMFPYPC 
YTRDDFLFVIEHMMPLCMVISWVYSVAMTIQ 
HIVAEKEHRLKEVMKTMGLNNAVHWVAWFI 
TGFVQLSISVTALTAILKYGQVLMHSHVVIIW 
LFLAVYAVATIMFCF 


311 


1661 


A 


2963 


3 


465 


MKPQMPGLGAPNGYGPGRGRAGVPGGPERR 

PWVPHLLPFSSPGYLGVMKAQKPGAGEGMK 

PQKPGLRGTLKPQKSGHGHENGPWPGPCNA 

RVAPMLLPRLPTPGVPSDKEGGWGLKSQPPS 

AVQNGKLPGHQPPNGYGPGAEPGFNGGLEPQ 

KI 


312 


1662 


A 


2967 


3 


405 


WLAQEWSPCTVTCGQGLRYRWLCIDHRGM 

HTGGCSPKTKPHIKEECIVPTPCYKPKEKLPV 

EAKLPWFKQAQELEEGAAVSEEPSFIPEAWS 

ACTVTCGVGTQVRIVRCQVLLSFSQSVADLPI 

DECEGPKPA 


313 


1663 


A 


2969 


2 


430 


VVADNCRQGYLDALRFLERRGLTKEPVLWT 

LVSKEPPAPADGNWDAGCDQRRKGGLSLNW 

KVPHVQVKDVPNFEQLSPELEAALKKACTRD 

PSRWARFWHSGPGQVLTYLLLPCTLPFEYIYF 

RSRRLWWLPDVPADLWWMQ 


314 


1664 


A 


2971 


422 


33 


LDXSHNALQRLRPGWLAPLFQLRALHLDHNE 
LDALGRGVFVNASGLRLLDLSSNTLRALGRH 
DLDGLGALEKLLLFNNRLVHLDEHAFHGLRA 
LSHLYLGCNELASFSFDHLHGLSATHLLTLDL 
SSNRM 


315 


1665 


A 


2973 


1 


525 


ITVSTHASGSPFGLEPQSGWLWVRAALDREA 

QELYILKVMAVSGSKAELGQQTGTATVRVSI 

LNQNEHSPRLSEDPTFLAVAENQPPGTSVGRV 

FATDRDSGPNGRLTYSLQQLSEDSKAFRfflDPQ 

TGEVTTLQTLDREQQSSYQLLVQVQDGG SPP 

RSTTGTVHVAVLDLNDNT 


316 


1666 


A 


2978 


2 


400 


ELWELVSAGKSGPERNTYEVQWTGNVPKA 

GTDANVYLTIYGEEYGDTGERPLKKSDKSNK 

FEQGQTDTFTIYAIDLGALTKIRIRHDNTGNR 

AGWFLDRIDITDMNNEITYYFPCQRWLAVEE 

DDGQLSRE 


317 


1667 


A 


2981 


3 


440 


VLNCQGRPTRPVRINGDGQEVLYLAESDNVR 

LGCPYVLDPDDYGPNGLDIEWMQVNSNPAH 

HRENVFLSYQDKRINHGSLPHLQHRVRFAAS 

DPSQYDASINLMNLQVSDTATYECRVKKTTM 

ATRKVIVTVQARPAVPMCWTEGQ 


318 


1668 


A 


2995 


119 


414 


LPEKEFPIIRKSSSLKVTKCLFTEQPKPIIILRFA 
ENYDARLLRJDIANTLREQVQELFNKTYGKQ 
RRTPGEGHV AAVDREVAGFP VP AEGIS GETIH 


319 


1669 




2999 


2 


332 


GFFAYTYGRLVVVEDLHSGAQQHWSGHSAEI 
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STLALSHSAQVLASASGRSSTTAHCQIRVWD 
VSGGLCQHLIFPHSTTVLALAFSPDDRLLVTL 
GDHDGRTLALWGTGHL 


320 


1670 


A 


3000 


693 


322 


IDESTGLnTVTm,DYETKTSYMMNVSATDQA 
PPFNQGFCSVYITLLNELDEAVQFSNASYEAA 
ILENLALGTEIVRVQAYSIDNLNQITYRFDAY 
TSTQAKALFKIDAITVRGWGQGAPFFPI 


321 


1671 


A 


3001 


6 


383 


REPRGKACXTVLGRSTGELEGF AS SRLPPQPC 
GWGQSSDLLSRIDLDELMKKDEPPLDFPDTLE 
GFEYAFNEKGQLRHIKTGEPFVFNYREHLHR 
WNQKRYEALGEIITK.YVYELLEKDCNSKKVS 


322 


1672 


A 


3007 


192 


447 


ERVRNSLFPGRGDSQC ACCPS SPVWVFLETGF 

LFPWLFLQVEVIKKAYMQGEVEFEDGENGK 

DGAASPRNVGHNIY1LAHQLARH 


323 


1673 


A 


3019 


18 


245 


KELLFYHLIVNNINFFNTRYAKIHIPIIASVSEH 
QPTTWVSFFFDLH1LVCTFPAGLWFCIKNIND 
ERVFGKRGF 


324 


1674 


A 


3020 


523 


797 


LCYFSARYHQRKIFGILYIFTLSAINRKEPNLFI 
YLFIFFEMESHSVTHAGVQRHNLNSLQPLPPG 
FKRFSCLCFLSSWNYRGAPPGPANF 


325 


1675 


A 


3022 


2 


156 


NDFLPLYFGWVLTKKSSETLRKAGQVFLEEL 
GNHKAFKKELRQCRWQVGAL 


326 


1676 


A 


3023 


38 


172 


KMVRGSKKLJSFFPGGPYGILAGRDPSKGLAT 
FCLNKEALKDEFE 


327 


1677 


A 


3027 


1 


385 


LTLEFLLLPAASELAHGKRLACCIVDHKLPEC 
GFYGLYDKILLFKHDPTSANLLQLVRSSGDIQ 
EGDLVEWLSASATFEDFQIRPHALTVHSYRA 
PAFCDHCGEMLFGLVRQGLKCDGCGLNYHK 
RC 


328 


1678 


A 


3030 


13 


569 


rTRPTIS CQRPGPGLAAGMLPYTVNFKVS ART 
LTGALNAHNKAAVDWGWQGLIAYGCHSLV 
VVIDSITAQTLQVLEKHKADVVKVKWAREN 
YHHNIGSPYCLRLASADVNGKIIVWDVAAGV 
AQCEIQEHAKPIQDVQWLWNQDASRDLLLAI 
HPPNYIVLWNADTGTKLWKKSYADNILSFSF 
D 


329 


1679 


A 


3038 


90 


744 


SVNLPPSLWPWEEAMDSTKSEPLKGSPEAED 

GNIEYKKLVNPSQYRFEHLVTQMKWRLQEG 

RGEAVYQIGVEDNGLLVGLAEEEMRASLKTL 

HRMAEKVGADITVLREREVDYDSDMPRKITE 

VLVRKVPDNQQFLDLRVAVLGNVDSGKSTL 

LGVLTQGELDNGRGRARLNLFRHLHEIQSGR 

TSSISFEILGFNSKGEVHGINGTQWGQTLRMG 

W 


330 


1680 


A 


3040 


3 


397 


LCSTLLLLTIPSWVLSQITLKESGPTLMKPTET 

LTLTCTFSGFSLNTSGVGVAWIRQPPGKALE 

WLALIYWDDDKRYSPSLNDRLTIAKDTSRNQ 

WLTMTNMGPVDTATYYCAQFARGARGSN 

WFDPWGQ 


331 


1681 


A 


3043 


3 


1509 


AGIRHEAPPTTSNRHRRQIDRGVTHLNISGLK 

MPRGIAIDWVAGNVYWTDSGRDVIEVAQMK 

GENRKTLISGMIDEPHAIVVDPLRGTMYWSD 

WGNHPKIETAAMDGTLRETLVQDNIQWPTG 

LAVDYHNERLYWADAKLSVIGSIRLNGTDPI 

VAADSKRGLSHPFSIDVFEDYIYGVTYINNRV 

FKIHKFGHSPLVNLTGGLSHASDVVLYHQHK 

QPEVTNPCDRKKCEWLCLLSPSGPVCTCFNG 

KRLDNGTCVPVPSPTPPPDAPRPGTCNLQCFN 

GGSCFLNARRQPKCRCQPRYTGDKCELDQC 
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WEHCRNGGTCAASPSGMPTCRCPTGFTGPKC 

TQQVC AGYC ANN STCTVNQGNQPQCRCLPG 

FLGDRCQYRQCSGYCENFGTCQMAADGSRQ 

CRCTAYFEGSRCEVNKCSRCLEGACWNKQS 

GDVTCNCTDGRVAPSCLTCVGHCSNGGSCT 

MNSKMMPECQCPPHMTGPRCEEHVFSQQQP 

GHIAS1LIP 


332 


1682 


A 


3045 


3 


952 


TTTISNFHTQVNRTYCCGTYRAGPMRQISLVG 

AVDEEVGDYFPEFLDMLEESPFLKMTLPWGT 

LSSLRLQCRSQSDDGPIMWVRPGEQMIPTAD 

MPKSPFKRRRSMNEIKNLQYLPRTSEPREVLF 

EDRTRAHADHVGQGFDWQSTAAVGVLKAV 

QFGEWSDQPRITKDVICFHAEDFTDVVQRLQ 

LDLHEPPVSQCVQWVDEAKLNQMRREGIRY 

ARIQLCDNDIYFIPRNVTHQFKTVSAVCSLAW 

fflRLKQYHPWEATQNTESNSNMDCGLTGKR 

ELEVDSQCVRIKTESEEACTEIQLLTTASSSFP 

PASE 


333 


1683 


A 


3046 


497 


167 


SACSTGPELPGRATRSLTRPANQKGCDGDRL 
YYDGCAMIAMNGSVFAQGSQFSLDDVEVLT 
ATLDLEDVRSYRAEISSRNLAVSAPVDTCVG 
CSSKTWKVAPFVRAWWRP 


334 


1684 


A 


3053 


37 


276 


VITDLEEQLNQLTEDNAELNNQNFYLSKQLD 
EASGANDEIVQLRSEVDHLRREITEREMQLTS 
QKQVRRVNKVVRSLEDF 


335 


1685 


A 


3054 


2 


846 


WDAWGDWSDCSRTCGGGASYSLRRCLTGR 

NCEGQN1RYKTCSNHDCPPDAEDFRAQQCSA 

YNDVQYQGHYYEWLPRYNDPAAPCALKCH 

AQGQNLWELAPKVLDGTRCNTDSLDMCISG 

ICQAVGCDRQLGSNAKEDNCGVCAGDGSTC 

RLVRGQSKSHVSPEKREENVIAVPLGSRSVRI 

TVKGPAHLFIESKTLQGSKGEHSFNSPGVFW 

ENTTVEFQRGSERQTFKIPGPLMADFIFKTRY 

TAAKDSWQFFFYQPISHQWRQTDFFPCTVT 

CGGG 


336 


1686 


A 


3058 


54 


347 


WGKQEAGAHSDSCCLLHTPPRLTPAHSRKA 
LRNSRIVSQKDDVHVCIMCLRAIMNYQVSRG 
AWDWRLGSPACPHWGLHKLPRLWDPLSLYP 
VLCWGT 


337 


1687 


A 


3059 


2 


709 


ILTSLVELTRFETLTPRFSATVPPCWVEVQQE 

QQQRRHPQHLHQQHHGDAAQHTRTWKLQT 

DSNSWDEHVFELVLPKACMVGHVDFKFVLN 

SNITNIPQIQVTLLKNKAPGLGKVNGLRLCPF 

LEDHKEDILCGPVWLASGLDLSGHAGMLTLT 

SPKLVKGMAGGKYRSFL1HVKAVNERGTEEI 

CNGGMRPWRLPSLKHQSNKGYSLASLLAK 

VAAGKEKSSNVKNENTSGTRK 


338 


1688 


A 


3060 


85 


384 


KAFYNYHVLELLQMLVTGGVSSQLEQHLDK 
DKVYGVADSCTSLLSGRNRCKLGLLSLHETIL 
SDVNPRNTFGQLFCGSLDLFGILCVGLYRIIDE 
EELNP 


339 


1689, 


A 


3063 


236 


362 


CFLCLSGDFMVMTIFFNVSRRFGYVAFQNYV 
PSSVTTMLSWV 


340 


1690 


A 


3065 


3 


1249 


DLWQFTPLHEAASKNRVEVCSLLLSYGADPT 
LLNCHNKSAIDLAPTPQLKERLAYEFKGHSLL 
QAAREADVTRIKKHLSLEMVNFKHPQTHETA 
LHCAAASPYPKRKQICELLLRKGANINEKTKE 
FLTPLHVASEKAHNDVVEVVVKHEAKVNAL 
DNLGQTSLHRAAYCGHLQTCRLLLSYGCDPN 
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IISLQGFTALQMGNENVQQLLQEGISLGNSEA 

DRQLLEAAKAGDVETVKKLCTVQSVNCRDIE 

GRQSTPLHFAAGYNRVSWEYLLQHGADVH 

AKDKGGLVPLHNACSYGHYEVAELLVKHGA 

VWVADLWKFTPLHEAAAKGKYEICKLLLQ 

HGADPTKKNRDGNTPLDLVKDGDTDIQDLLR 

GD AALLDAAKKGCL ARVKKLS SPDN VNCRD 

TQGRHSTPLHLAGK 


341 


1691 


A 


3070 


1 


547 


GVLIPSFQNQLFADILAGIESVTSEHNYQTLIA 

NYNYDRDSEEESVINLLSYNIDGIILSEKYHTI 

RTVKFLRSATIPVVELMDVQGERLDMEVGFD 

NRQAAFDMVCTMLEKRVRHKJLYLGSKDDT 

RDEQRYQGYCDAMMLHNLSPLRMNPRAISSI 

HLRMQLMRDALSANPDLDGVFCTN 


342 


1692 


A 


3073 


463 


3 


RJNRCRKPSDADILVPGDTISLIGTTSLRIDYNE 
IDDNRVTAEEVDILLREGEKLAPVMAKTRILR 
AYSGVRPLVASDDDPSGRNVSRGIVLLDHAE 
RDGLDGFIT1TGGKLMTYRLMAEWATDAVC 
RKLGNTRPCTT ADL ALPG SQEPAK VP 


343 


1693 


A 


3075 


250 


1 


LLIYLAIFAPVAMSALAGVKSVQQVRIRAAQS 
LGASRAQVLWFVILPGALPEILTGLRIGLGVG 
WSTLVAAEL1AATRGLGFM 


344 


1694 


A 


3076 


2 


138 


LYFDAYLQSLQVAAISTFCCLLIGYPLAWAV 
AHSKPSTRNILLLL 


345 


1695 


A 


3078 


469 


3 


LKIRGQRIELGEIDRVMQALPDVEQAVTHAC 

VINQAAATGGDARQLVGYLVSQSGLPLDTSA 

LQAQLRETLPPHMVPWLLQLPQLPLIANGKL 

DRJECALPLPELKAQAPGRAPKAGSETIIAAAFS 

SLLGCDVQDADADFFALGGHSLLAMKLAT 


346 


1696 


A 


3082 


404 


2 


QNITSKDLDVRLDPQTVPIELEQLVLSFNHMI 
ERTEDVFTRQSNFSADIAHEIRTPITNLITQTEI 
ALSQSRSQKELEDVL YSNLEELTRMAKMV SD 
MLFLAQADNNQL1PEKKMLNLAHEVGKVFD 
QFEALPE 


347 


1697 


A 


3084 


3 


340 


NELTFKEAEISKLYTKVHPAYRTLLEKRQALE 
DEKAKLNGRVTAMPKTQQEIVRLTRDVESGQ 
QVYMQLLNKEQELKITEASTVGDVR1VDPA1T 
QPGVLKPKKGLHLGAI 


348 


1698 


A 


3086 


723 


10 


TQAMVWQQKACAEDDPQLSGRHWLHAATL 

YNIAAYPHLKGDDLAEQAQALSNRAYEEAA 

QRLPGTMRQMEFTVPGGAPITGFLHMPKGDG 

PFPTVLMCGGLDAMQTDYYSLYERYFAPRGI 

AMLTIDMPSVGFSSKWKLTQDSSLLHQHVLK 

ALPNVPWVDHTRVAAFGFRFGANV A VRLAY 

LESPRLKAVACLGPVVHTLLSGLKCQQQVPE 

MYLDVLASRLGMHDASTKSSTRENH 


349 


1699 


A 


3087 


2 


249 


RIRSSDPEITLAGTPLHAAYLIGMTL1CAGFSV 
GFGVAMSQALGPFSLRAGVASSTLGIAQVCG 
SSLWIWLAAWGIGAWNM 


350 


1700 


A 


3099 


3 


424 


EAPEATPQPSQPGPSSPISLSAEEENAEGEVSR 
ANTPDSDITEKTEDSSVPETPDNERKASISYFK 
NQRGIQYIDLSSDSEDWSPNCSNTVQEICTFN 
KDTVTIVSEPSEDEESQGLPTMARRNDDISELE 
DLSGMEDLK 


351 


1701 


A 


3108 


2 


404 


IKKNHHGYQLLHRRALFEKRTRLSDYALIFG 

MFGIWMVIETELSWGAYYKAPLYSLALKCL 

ISLFTIILLGLTIVYHAREIQLFMANYGADDWR 

SALTYEPIFLILLEALRGVIHATPCRVSLSLWD 

GLDLP 
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352 


1702 


A 


3110 


341 


2 


AQLAEVCPPQTLLTTNTSSISITAIAAEIKNPER 
VAGLHFFNPAPVMKLVEWSGLATAAEWE 
QLCELTLSWGKQPVRCHSTPGFIVNRVARPY 
YSEAWRALEEQVAAPEVI 


353 


1703 


A 


3111 


3 


188 


HFSLFRIAFAVFLTYMTVGLPLPVEPLFVHHEL 
GYGNTMVGIAVGIQFLATVLTRGYAGRLA 


354 


1704 


A 


3116 


367 


225 


WQLFHLNGTFLNIGETDTESCVNGWVYDRSS 
FPFSNMTEVRGLVFLS 


355 


1705 


A 


3117 


101 


53 


VINLVYLISSPRPELKPVDKESEWMKFPDGF 

EKFSPP1LQLDEVDFYYDPKHV1FSRLSVSADL 

ESRICVVGENGAGKSTMLKLLLGDIAAPVRGI 

RHAHRNLKJGYFSQHHVGAAGT*TFSACGNL 

LGTQVFLGRPEEEY\RHQLGFGMGISGELGHA 

SSLPACLGGQKEAEVAFCSDGLLPCPNFL\IL\ 

DEPTN\HLGHGRAIEALGPCLQTISGVGVILVS 

HE*SALSRLVCRE\L\WC*GRSTSPF 


356 


1706 


A 


3121 


137 


466 


RGGRDWGEHNQRLEEHQARAWQGAMDAG 
AASREHARWQGTGLAPGTRVAVAPTCVQGL 
PQERSVCRPFFSSRWREGPVWALGAGAHGKP 
RWSGGVRCWRGGRWFTPAPH 


357 


1707 


A 


3124 


1249 


229 


MLEAPGPSDGCELSNPSASRVSCAGQMLEVQ 

PGLYFGGAAAVAEPDHLREAGITAVLTVDSE 

EPSFKAGPGVEDLWRLFVPALDKPETDLLSH 

LDRCVAFIGQARAEGRAVLVHCHAGVSRSV 

Al IT AFLMKTD QLPFEKA YEKLQILKPEAKMN 

EGFEWQLKLYQAMGYEVDTSSAIYKQYRLQ 

KVTEKYPELQNLPQELFAVDPTTVSQGLKDE 

VLYKCRKCRRSLFRS SSILDHREGSGPIAFAH 

KRMTPSSMLTTGRQAQCTSYFIEPVQWMESA 

LLGVMDGQLLCPKCSAKLGSFNWYGEQCSC 

GRWITPAFQIHKNRVDEMKILPVLGSQTGKI 


358 


1708 


A 


3127 


816 


139 


EVETLGPRTPGP/EAQSPTPGSCPGWQEPSPGP 

TPPP*LSGPGPQGAPVLGKLLPDPEETPAGKTP 

LGKHFWWGLYPVTSANFSPGAAA*FGGALSPP 

GGDL/GHMLLQGPPSPFRLQQQ* QTPPGSHSP 

PTANREINPGPAAAADTRSCWGHKRSWRGW 

RGLAPWRLGFGSPGIP*PAPAGIP/GRPTWEGG 

KGAGGKPSETLTRSPPVWRGKRGSANGFLSW 

VQILQ 


359 


1709 


A 


3132 


3 


191 


HEHLLLLLLCVFLVKSQGVNDNEEGFFSARG 
HRPLDKKREDAPNLRPALADVITVCDYRAQIA 
♦AASTPKRAASIAHNAVSCR'AQIA 


360 


1710 


A 


3134 


1 


286 


REPPRPALLFF* DRVSLCCPGWNA WQSQLT 
AAPTSQVQ/SDSPTFPSSWDYRHVPEYPANFL 
*RQGFPMLPRLVSNSWAQTVHPPRPPKVLDL 
QA 


361 


1711 


A 


3135 


56 


1449 


PVPAPRVSPSARGAPGRPRLPGVRGPRHS/WA 

AD*RGSRM/PPRAPAPSPTGP/APGGKKVRGR 

VPEDPDAYEPRCSAL*V*PTHVTSPQFCDP*N 

GQIRSYFTVLLRGLNETMLVK7PLCRREP/PEA 

GPGRQSTPAVTRDHRQHEDPRGAGRQWDAD 

PRPSAP/PAEVATGSRPGRHMWMRLCLAAQQ 

APGLPHRTSIRPGWRRLTEPEAWARRHRRPW 

GQRGAVRPPPQGAAPPPSHQGRRTNTDPSAT 

PRLTVMSRCLAPDLKAPASGPRGWRRGMPQ 

SS/GALLWTPPPTPRGSHSPRPREAPLRAIHPA 

GPSK/SRAGASGRLPEVIYGWVTLFTPPEAGT 

F/LIPSPT*MSPALVIQPPVPPTQMGLRISGLPR 

QG*PSGAPW*LPGLAQLAFQCHLPHDEVGPP 
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RNQSPLGNDTLSSGLPMGPRRQVWPLARVG 
GHSSPREPQVLKKPLWGQTDIAGVGSASLYP 
DNL 


362 


1712 


A 


3136 


1270 


274 


RVGMVLGTREVGDSTPPPSPPLYPFTGNEFVQ 

HNT WQLSRVYPSDLRTDS SNYNPQEL WNAG 

CQM/V*GGSRDWEEGVEEQQVGNKFSSDGR 

VGECSRKLLG*EMLSVDITSRYRAPS1TLLNS 

LKEGLEGLHGESCSSFLLGPSVAMNMQTAGL 

EMDICDGHFRQNGGCGYVLKPDFLRDIQSSF 

HPEKPISPFKAQTLLNQVISVQQLPKVDKTKE 

GSIVDPLVKVQIFGVRLDTARQETNYVENNG 

FNPYWGQTLCFRVLGPDFPMLRFGKMDYDW 

KSRNDLLGKTPCPGTCMQQGYRHIHLLSKDG 

ISLRPASIFVYICIQEGLEGDES 


363 


1713 


C 


3139 


60 


248 


MFAGSYGKSMFSFSKKVLNCLPKWRYHFVIA 
PAMNESPLAPHLHQHLVFSVFQVLTILIGV** 


364 


1714 


A 


3140 


57 


418 


SAFKTLQLPAFSLYFDLGSLKLLILRIHTSIVK 
NHKVESPRTMSPG*DPOSFLOIPOPRPPOLRV 
GLTSGLIQHFHSPSSCQFPLLRGPPFPRQPPLGI 
SGASLCPVLSPPR*PLQPSSL 


365 


1715 


A 


3145 


122 


413 


LLPYPSLFVFLRQCHFVTVRLECNGVYSAHCN 
LHLPGSSDSPASAS+VAGTTGVCHHTRLIFWF 
L V*TGFHY VAQ AGLELLTA* S\PPQLPK WGL 
QA 


366 


1716 


A 


3150 


247 


2 


VGEKLHDIRFGNDFDMTPKAQATKEKJCDKLN 
FIKIKKLCIEGYY/NREPQNGRKIFANYVS\DK 
GLMATIYEELLKL SNKLIQ 


367 


1717 


A 


3152 


3 


2367 


QKLKQNQPKRAHVEDGGSRSKQGNEQSKKT 

PIEKSDFAAATHPRAFYLSKPDETPNAWMSD 

SGTGLTYWKLEEKDMHHSLPETLEKTFISLSS 

TDVSPNQVLTLDPTLHMKPKQQISGIQPHGLP 

NALDDRISFSPDSVLEPSMSSPSDIDSFSQASN 

VTSQLPGFPKYPSHTKASPVDSWKNQTFQNE 

SRTSSTFPSVYTITSNDISVNTVDEENTVMVAS 

ASVSQSQLPGTANSVPECISLTSLEDPVILSKIR 

QNLKEKHARHIADLRAYYESEINSLKQBCLEA 

KEISGVEDWKITNQILVDRCGQLDSALHEATS 

RVRTLENKNNLLEIEVNDLRERFSAASSASKI 

LQERIEEMRTSSKEKDNTIIRLKSRLQDLEEAF 

ENAYKLSDDKEAQLKQENKMFQDLLGEYES 

LGKEHRRVKDALNTTENKLLDAYTQISDLKR 

MISKLEAQVKQVEHENMLSLRHNSRIHVRPS 

RANTLATSDVSRRKWLIPGAEYSIFTGQPLDT 

QDSNVDNQLEETCSLGHRSPLEKDSSP/GSSST 

SLLIKKQRETSDTPIMRALKELDEGKIFKNWG 

TQTEKEDTSNSLL*/INPRQTETSVNASRSPEK 

CAQQRQKRLNSASQRS SSLPPSNRKSSTPTKR 

EIMLTPVTVAYSPKRSPKENLSPGFSHLLSKN 

ESSPIREKTYSEKATDNHVNHSSCPEPVPNGV 

KKVSVRTAWEKNKSVSYEQCKPVSVTPQGN 

DFEYTAKIRTLAETERFFDELTKEKDQIEAAL 

SRMPSPGGRITLQTRLNQVKCLSLNLL 


368 


1718 


A 


3163 


2 


2350 


EFKSGGCGAGLVAAGAVLVLYPASRAGERT 

RVPGSPAPSSLPLHSPGACGTEVDMDPQRSPL 

LEVKGNIELKRPLIKAPSQLPLSGSRLKRRPDQ 

MEDGLEPEKKRTRGLGATTKITTSHPRVPSLT 

TVPQTQGQTTAQKVSKKTGPRCSTAIATGLK 

NQKPVPAVPVQKSGTSGVPPMAGGKKPSKRP 

AWDLKGQLCDLNAELKRCRERTQTLDQENQ 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine C=Cystcinc, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, ^Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W-Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codoa, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














QLQDQLRDAQQQVKALGTERTTLEGHLAKV 

QAQAEQGQQELKNLRACVLELEERLSTQEGL 

VQELQKKQVELQEERRGLMSQLEEKERRLQT 

SEAALSSSQAEVASLRQETVAQAALLTEREER 

LHGLEMERRRLHNQLQELKGNIRVFCRVRPV 

LPGEPTPPPGLLLFPSGPGGPSDPPTRLSLSRSD 

ERRGTLSGAPAPPTRHDFSFDR VFPPG SGQDE 

VFEEIAMLVQSALDGYPVCIFAYGQTGSGKTF 

TMEGGPGGDPQLEGLIPRALRHLFSVAQELSG 

QGWTYSFVASYVEIYNETVRDLLATGTRKGQ 

GGECEIRRAGPGSEELTVTNARYVPVSCEKEV 

DALLHLARQNRAVARTAQNERSSRSHSVFQL 

QISGEHSSRGLQCGAPLSLVDLAGSERLDPGL 

ALGPGERERLRETQAINSSLSTLGLVIMALSN 

KESHVPYRNSKLTYLLQNSLGGSAKMLMFV 

NISPLEENVSESLNSLRFASKVEPSVLFGTAQS 

NRKWKTDPDLCVCVCVCVCVCVCVCVCVP 

MSMYRVRGGRVAGGCFIGWRAPCPRAIK 


369 


1719 


A 


3165 


365 


12 


GYTSQGRWIDIERGPLTANTESLHENNFNALP 
GYIRKIE*I*IYKKN*INFGGVGLLNIVKJS1LS/K 
IYRFDAIPVKn^TRFFINLDKLILKFVLKTKJAK 
NRIKTFY1MRRKKLGDSS 


370 


1720 


A. 


3170 


393 


42 


GASISPSAVIDGVEGLKPMQEQEAQEAGPCLD 
*HMAPEQWVAPR\RLLFRLIFSVLHALIIAAAA 
QSSAEEDEDPRN*GQSSEDQAPNQNGLrVIVH 
RVHVPLGAAATVPVHRSHFPR 


371 


1721 


A 


3173 


770 


510 


GNGGCGLSQIPPSHLGAFSRGSLLSRGVDPRGP 

PPHPVIFFVFWE\QGFTVLARMVSIS*PCDPP 

ALASQSAGITGVSHLARPQNLYF 


372 


1722 


A 


3180 


381 


76 


RVLHHDNVPAHSSPQKREISQEFQLEIRHLP*S 
PDLAPSGCFLFLNLKNIFK\GTHFSLVDNVKK 
TVSTWLH/SQNAQFYKDRLNGWYHCLQKCL 
QHY*AYVEK 


373 


1723 


A 


3181 


410 


14101 


RREVAGPEGKGLLLASAHTMLTPPLLLLLPLL 

SALVAAAIDAPKTCSPKQFACRDQ1TCISKGW 

RCDGERDCPDGSDEAPEICPQSKAQRCQPNE 

HNCLGTELCVPMSRLCNGVQDCMDGSDEGP 

HCRELQGNCSRLGCQHHCVPTLDGPTCYCNS 

SFQLQADGKTCKDFDECSVYGTCSQLCTNTD 

GSFICGCVEGYLLQPDNRSCKAKNEPVDRPP 

VLLIANSQNILATYLSGAQVSTITPTSTRQTTA 

MDFSYANETVCWVHVGDSAAQTQLKCARM 

PGLKGFVDEHTINISLSLHHVEQMAIDWLTGN 

FYFVDDIDDRIFVCNRNGDTCVTLLDLELYNP 

KGIALDPAMGKVFFTDYGQIPKVERCDMDG 

QNRTKLVDSKIVFPHGITLDLVSRLVYWADA 

YLDYIEWDYEGKGRQTIIQGILIEHLYGLTVF 

ENYLYATNSDNANAQQKTSVIRVNRFNSTEY 

QVVTRVDKGGALHIYHQRRQPRVRSHACEN 

DQYGKPGGCSDICLLANSHKARTCRCRSGFS 

LGSDGKSCKKPEHELFLVYGKGRPGIIRGMD 

MGAKVPDEHMIPIENLMNPRALDFHAETGFI 

YFADTTSYLIGRQKIDGTERETILKDGIHNVE 

GVAVD WMGDNLYWTDDGPKKTI S VARLEK 

AAQTRKTLIEGKMTHPRAIVVDPLNGWMYW 

TDWEEDPKDSRRGRLERAWMDGSHRDIFVT 

SKTVLWPNGLSLDIPAGRLYWVDAFYDRIETI 

LLNGTDRKIVYEGPELNHAFGLCHHGNYLFW 

TEYRSGSVYRLERGVGGAPPTVTLLRSE\RPPI 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q^Glutamine, R=Arginine, S=Serine, 
T«Threonine, V-Valine, W-Tiyptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














FEIRVMYDAQHQQVGSNKCRVNNAGCSSLCL 

ATPGSRQCACAEDQVLDADGVTCLANPSYVP 

PPQCQPGEFACANSRCIQERWKCDGDNDCLD 

NSDEAPALCHQHTCP SDRFKCENNRCIPNRW 

LCDGDNDCGNSEDESNATCSARTCPFNQFSC 

ASGRCIPI S WTCDLDDDCGDRSDES ASCAYPT 

CFPLTQFTCNNGRCININWRCDNDNDCGDNS 

DEAGCSHSCSSTQFKCNSGRCIPEHWTCDGD 

NDCGDYSDETHANCTNQATRPPGGCHTDEF 

QCRLDGLCIPLRWRCDGDTDCMDSSDEKSCE 

GVTHVCDPSVKFGCKDSARCISKAWVCDGD 

NDCEDNSDEENCESLACRPPSHPCANNTSVC 

LPPDKLCDGNDDCGDGSDEGELCDQCSLNN 

GGCSHNCSVAPGEGIVCSCPLGMELGPDNHT 

CQIQSYCAKHLKCSQKCDQNKFSVKCSCYEG 

WVLEPDGESCRSLDPFKPFIIFSNRHEIRRIDLH 

KGD Y S VL VPGLRNTI ALDFHL S Q S AL Y WTD V 

VEDKIYRGKLLDNGALTSFEWIQYGLATPEG 

LAVDWIAGNIYWVESNLDQIEVAKLDGTLRT 

TLLAGDIEHPRAIALDPRDG1LFWTDWDASLP 

RIEAASMSGAGRRTVHRETGSGGWPNGLTV 

DYLEKRJLWIDARSDAIYSARYDGSGHMEVL 

RGHEFLSHPFAVTLYGGEVYWTDWRTNTLA 

KANKWTGHNVTVVQRTNTQPFDLQVYHPSR 

QPMAPNPCEANGGQGPCSHLCLINYNRTVSC 

ACPHLMKLHKDNTTCYEFKKFLLYARQMEIR 

GVDLDAPYYNYnSFTVPDIDNVTVLDYDARE 

QRVYWSDVRTQADCRAFINGTGVETVVSADL 

PNAHGLAVDWVSRNLFWTSYDTNKKQINVA 

RLDGSFKNAWQGLEQPHGLWHPLRGKLY 

WTDGDNISMANMDGSNRTLLFSGQKGPVGL 

AIDFPESKLYWISSGNHTINRCNLDGSGLEVID 

AMRSQLGKATALAIMGDKLWWADQVSEKM 

GTCSKADGSGSVVLRNSTTLVMHMKVYDESI 

QLDHKGTNPCSVNNGDCSQLCLPTSETTRSC 

MCTAGYSLRSGQQACEGVGSFLLYSVHEGIR 

GIPLDPNDKSDALVPVSGTSLAVGIDFHAEND 

TIYWVDMGLSTISRAKRDQTWREDVVTNGIG 

RVEGIAVDWIAGN1YWTDQGFDV1EVARLNG 

SFRYWISQGLDKPRAITVHPEKGYLFWTEW 

GQYPRIERSRLDGTERWLVNVSISWPNGISV 

DYQDGKLYWCDARTDKIERIDLETGENREVV 

LSSNNMDMFSVSVFEDFIYWSDRTHANGSIK 

RGSKDNATDSVPLRTGIGVQLKDIKVFNRDR 

QKGTNVCAVANGGCQQLCLYRGRGQRACA 

CAHGMLAEDGASCREYAGYLLYSERTILKSI 

HLSDERNLNAPVQPFEDPEHMKNVIALAFDY 

RAGTSPGTPNRIFFSDIHFGNIQQINDDGSRRIT 

IVENVGSVEGLAYHRGWDTLYWTSYTTSTJT 

RHTVDQTRPGAFERETVITMSGDDHPRAFVL 

DECQNLMFWTNWNEQHPSIMRAALSGANVL 

TLIEKDIRTPNGLAIDHRAEBCLYFSDATLDKIE 

RCEYDGSHRYVILKSEPVHPFGLAVYGEHIF 

WTDWVRRAVQRANKHVGSNMKLLRVDIPQ 

QPMGIIAVANDTNSCELSPCRINNGGCQDLCL 

LTHQGHVNCSCRGGRILQDDLTCRAVNSSCR 

AQDEFECANGECINFSLTCDGVPHCKDKSDE 

KPSYCNSRRCKKTFRQCSNGRCVSNMLWCN 

GADDCGDGSDEIPCNKTACGVGEFRCRDGTC 

IGNSSRCNQFVDCEDASDEMNCSATDCSSYF 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D^Aspartic Acid, E=Glutaniic Acid, 
F=Phenylalanine, G=Glycme, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
^Threonine, V-Valine, W-Tryptophan, 
Y«Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














RLGVKGVLFQPCERTSLCYAPSWVCDGAND 

CGDYSDERDCPGVKRPRCPLNYFACPSGRCIP 

MSWTCDKEDDCEHGEDETHCNKFCSEAQFE 

CQNHRCISKQWLCDGSDDCGDGSDEAAHCE 

GKTCGPSSFSCPGTHVCVPERWLCDGDKDCA 

DGADESIAAGCLYNSTCDDREFMCQNRQCIP 

KHFVCDHDRDCADGSDESPECEYPTCGPSEF 

RCANGRCLSSRQWECDGENDCHDQSDEAPK 

NPHCTSPEHKCNASSQFLCSSGRCVAEALLCN 

GQDDCGDSSDERGCHINECLSRKLSGCSQDC 

EDLKIGFKCRCRPGFRLKDDGRTCADVDECS 

TTFPCSQRCINTHGSYKCLCVEGYAPRGGDP 

HSCKAVTDEEPFLIFANRYYLRKLNLDGSNY 

TLLKQGLNNAVALDFDYREQMIYWTDVTTQ 

GSMIRRMHLNGSNVQVLHRTGLSNPDGLAV 

DWVGGNLYWCDKGRDTIEVSKLNGAYRTVL 

VSSGLREPRALWDVQNGYLYWTDWGDHSL 

1GRIGMDGSSRSVIVDTKITWPNGLTLDYVTE 

RIYWADAREDYIEFASLDGSNRHWLSQDIPH 

IFALTLFEDYVYWTDWETKSINRAHKTTGTN 

KTLLISTLHRPMDLHVFHALRQPDVPNHPCK 

VNNGGCSNLCLLSPGGGHKCACPTNFYLGSD 

GRTCVSNCTASQFVCKNDKCIPFWWKCDTE 

DDCGDHSDEPPDCPEFKCRPGQFQCSTGICTN 

PAFICDGDNDCQDNSDEANCDIHVCLPSQFK 

CTNTNRCIPGIFRCNGQDNCGDGEDERDCPE 

VTCAPNQFQCS1TKRCIPRVWVCDRDNDCVD 

GSDEPAN CTQMTCGVDEFRCKDSGRCIPARW 

KCDGEDDCGDGSDEPKEECDERTCEPYQFRC 

KNNRCVPGRWQCDYDNDCGDNSDEESCTPR 

PCSESEFSCANGRCIAGRWKCDGDHDCADGS 

DEKDCTPRCDMDQFQCKSGHCIPLRWRCDA 

DADCMDGSDEEACGTGVRTCPLDEFQCNNT 

LCKPLAWKCDGEDDCGDNSDENPEECARFV 

CPPNRPFRCKNDRVCLWIGRQCDGTDNCGD 

GTDEEDCEPPTAHTTHCKDKKEFLCRNQRCL 

SSSLRCNMFDDCGDGSDEEDCSIDPKLTSCAT 

NASICGDEARCVRTEKAAYCACRSGFHTVPG 

QPGCQDINECLRFGTCSQLCNNTKGGHLCSC 

ARNFMKTHNTCKAEGSEYQVLYIADDNEIRS 

LFPGHPHSAYEQAFQGDESVRIDAMDVHVKA 

GRVYWTNWHTGTISYRSLPPAAPPTTSNRHR 

RQIDRGVTHLNISGLKMPRGIAIDWVAGNVY 

WTDSGRDVIEVAQMKGENRKTLISGMIDEPH 

AIWDPLRGTMYWSDWGNHPKIETAAMDGT 

LRETLVQDNIQWPTGLAVDYHNERLYWADA 

KLSVIGSIRLNGTDPIVAADSKRGLSHPFSIDV 

FEDYIYGVTYINNRVFKIHKFGHSPLVNLTGG 

LSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPP 

PDAPRPGTCNLQCFNGGSCFLNARRQPKCRC 

QPRYTGDKCELDQCWEHCRNGGTCAASPSG 

MPTCRCPTGFTGPKCTQQVCAGYCANNSTCT 

VNQGNQPQCRCLPGFLGDRCQYRQCSGYCE 

NFGTCQMAADGSRQCRCTAYFEGSRCEVNK 

CSRCLEGACWNKQSGDVTCNCTDGRVAPS 

CLTCVGHCSNGGSCTMNSKMMPECQCPPHM 

TGPRCEEHVFSQQQPGHIASILIPLLLLLLLVL 

VAGWFWYKRRVQGAKGFQHQRMTNGAM 

NVEIGNPTYKMYEGGEPDDVGGLLDADFAL 
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M=Methionine, N=Asparagine, P=Proline, 


uence 
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Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, 
Y=Tyrosine, X*=Unknown, *= a Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














DPDKPTNFTNPVYATLYMGGHGSRHSLASTD 














EKRELLGRGPEDEIGDPLA 


374 


1724 


A 


3187 


191 


1815 


CLELASAGKIPEESKALSLLAPAPTMTSLMPG 

AGLLPIPTPNPLTTLGVSLSSLGAIPAAALDPNI 

ATLGEIPQPPLMGNVDPSKIDEIRRTVYVGNL 

NSQTTTADQ1XEFFKQVGEVKFVRMAGDET 

QPTRFAFVEFADQNSVPRALAFNGVMFGDRP 

LKINHSNNAIVKPPEMTPQAAAKELEEVMKR 

VREAQSFISAAIEPGWLHSTSLCNDFLGCF*RR 

RMYRE*APCTICGTFHLCLHNWDL*LF*AYTA 

K*FFPPRVWKEQ*KKRR\RSRSHTRSKSRSSSK 

SHSRRKRSQSKHRSRSHNRSRSRQKDRRRSK 

SPHKKRSKSRERRKSRSRSHSRDKRKDTREKI 

KEKERVKEKDREKEREREKEREKEKERGKN 

KDRDKEREKDREKDKEKDREREREKEHEKD 

RDKEKEKEQDKEKEREKDRSKEIDEKRKKDK 

KSRTPPRSYNASRRSRSSSRERRRRRSRSSSRS 

PRTSKTIKRKSSRSPSPRSRNKKDKXREKERD 

HISERRERERSTSMRKSSNDRDGKEKLEKNST 

S 


375 


1725 


A 


3192 


415 


101 


AHSSHQTRAILQEFQWDIIRHPPIASPNLALSG 
F\FPNLKKSLRGTHFSSVKK\TTLTWLNSQDP 
WF/FFYP* SPDLQIPSSFRNGLND WYHHSQKC 
PDLDGAYVKK 


376 


1726 


A 


3199 


931 


418 


GV*WCDLGSPQPPPPGFKQFCLGRSSSWDYR 
HVPPHPANFVFLLETGFLHAGQAGUGDPPAS 
ASQSAGITGVSHTWPKNHLIFYACLVIRSKRI 
K 


377 


1727 


A 


3201 


274 


1285 


KTGYTSRGSPLSPQSSIDSELSTSELEDDSISM 

GYKLQDLTDVQIMARLQEESLRQDYASTSAS 

VSRHSSSVSLSSGKKGTCSDQEYDQYSLEDEE 

EFDHLPPPQPRLPRCSPFQRGIPHSQTFSSIREC 

RRSPSSQYFPSNNYQQQQYYSPQAQTPDQQP 

NRTNGDK/PPKK Y A* PSPDAK YNCH* * QH\SSP 

VTVRNSQSFDSSLHGAGNGISR1QSCIPSPGQL 

QHRVHSVGHFPVSIRQPLKATAYVSPTVQGSS 

NMPLSNGLQLYSNTGIPTPNKAAASGIMGRS 

ALPRPSL AING SNLPRSKIAQP VRSFLQPPKPL 

SSLSTLRDGNWRDGCY 


378 


1728 


A 


3202 


112 


1789 


VPGVTESRPSVLRGDHLFALLSSETHQEDPIT 

YKGFVHKV\ELDRVKLSFSMSLLSRFVGWG* 

PFKVNFY/TFNRQPLRV\QHRALELTGRWLLW 

PMLFPWAPRDVPLLPSDVKLKLYDRSLESNP 

EQLQAMRHIVTGTTRPAPYIIFGPPGTGKTVT 

LVEAIKQVVKHLPKAHILACAPSNSGADLLC 

QRLRVHLPSSIYRLLAPSRDIRMVPEDIKPCCN 

WDAKKGEYVFPAKKKLQEYRVLITTLITAGR 

LVSAQFPIDHFTHIFIDEAGHCMEPESLVAIAG 

LMEVKETGDPGGQLVLAGDPRQLGPVLRSPL 

TQKHGLGYSLLERLLTYNSLYKKGPDGYDPQ 

FITKLLRNYRSHPTILDIPNQLYYEGELQACA 

DVVDRERFCRWAG\LPRQGFPOFHGVMGKD 

EREGNSPSFFNPEEAATVTSYLKLLLAPSSKK 

GKARLSPRSVGVISPYRKQVEKIRYCITKLDR 

ELRGLDDIKDLKVTCCSTVTPCLPCAPTCPLP 

ETSSSFHSSPRPRPTPAALNRARALPEPLTPGD 

SNLRVWDGIRKPACLTNTSCHS 


379 


1729 


A 


3206 


432 


130 


PKAAPSVXLWFPPFL*GSFKPTKGHTXCVXIK 
♦LSTREAXDSXPGRQIAXXRQGGKVETTTAL 
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<3Ff> in 


Met 


SEQ 












hod 




ucg liming 


UUC1COU.UC 


TtAenarfic Ar*iH 7?sf*lntami^ AfiH 




LK?JJ11UC 






ilUwlCULlUC 




T^sPhMivlnlnninp f?=f"11vfMnp HrsW tctiHim* 
r i iiciijr iniiiiuiic^ vj^kjy ctiic^ n -nisuumc, 


eotidc 


seq- 




USSN 


location 


corresponding 


I=IsoIeucine, K=Lysine, L=Leucine, 


seq- 
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09/496 


correspondi 


to last amino 


M=Methionine, N=Asparagine, P=Proline, 


uence 






914 • 


ng to first 


acid residue 


Q=Glutamine, R-Arginine, SHSerine, 










finiinA nf*tfl 

OJJJ1JIU OLsJU 


of nenti He 


T=Thrennine V» Valine. W»Trvntrtnhan 
Y=Tyrosine, X=Unknown, *=Stop codon, 










residue of 


sequence 










peptide 




/=possible nucleotide deletion, \=possible 










sequence 




nucleotide insertion 














XKQSNNKGTRASSYXEPDAXEQWKFPHKKL 














QLPGXTHE 


380 


1730 


A 


3207 


187 


507 


GGTGHPHPARPPLSGVGGCQCSHSKPWTAGS 
PEQRDHPAPHKQIEAGQGLPGPQAWGG*KGP 
AXLLPGPGGGPGPVASLEARAQAS SG VTPNG 


381 


1731 


A 


3225 


1 


840 


GTRPGHLPAPSDGFCV/HL*SIPSWGSF* GESLV 
EMQLITSLGLQEFDIARNVLELIYAQTLVWIGI 

PPPPT T PFIfYN/mVvfT TTTfc/TFVQVMTQT NJlTV/TNTFriPPQ 

r r ^rLiijr r lv^ivuivijjr uvir x oiviNioijiViiviiNr^rro 

KAWRASQMMTFFIFLLFFPSFTGVLCTLAITI 

WRLKPSAIXGPFRGLPLFIHSIYSWIDTLSTRP 

GYLWWWIYRNLIGSVHFFFILTL1VLIITYLY 

WQITEGRKIMIRLLHEQIINEGKDKMFLLEKLI 

KLQDMEKKANPSSLVLERREVEQQGFLHLGE 

HDGSLDLRSRRSVQEGNPRA 


382 


1732 


A 


3238 


256 


38 


LLM1KVSSTCFSCHLHHHHHHHHRHHQGHNS 
LFFSLKSSSNSSTLPVYLSYNI1LWSKCLVFDF 
LFSNACL 


383 


1733 


A 


3241 


1542 


343 


KG AP SFVRL YQ YPNF AGPHAAL ANKSFFKAD 
KVTMLWNKKATAVLVIASTDVDKTGASYYG 
EQTLHYIATNGESAVVQLPKNGPIYDVVWNS 
I br UAV Y Or Mr Alwv 1 Ir NLivCDrV t Db U 1 G 
PRNAAYYSPHGHIL VL AGFGNLILQI * AD/IMK 
VWNVKNYKLISKPVASDSTYFAWCPDGEHIL 
TATCAPRLRVNNGYKIWHYTGS1LHKYDVPS 
NAELWQVSWQPFLDGIFPAKTITYQAVPSEVP 
NEEPKVATAYRPPALRNKPITNSKLHEEEPPQ 
NMKPQSGNDKPLSKTALKNQRKHEAKKAAK 
QEARSDKSPDLAPTPAPQSTPRNTVSQSISGDP 

NQLEKIQKETALLQELEDLELGI 


384 


1734 


A 


3242 


3 


678 


TRSPAARSPGLETPTCLLFVIAAIAAVFVDSAIP 

RLTQHRPQDGSFPYTILDPPLYLPGQCAPPQP 

LSQCARRVHGEKLRRPTFGPRHRGAGTAKMS 

ASLVRATVRAVSKRKLQPTRAALTLTPSAVN 

KIKQLLKDKPEHVGVKVGVRTRGCNGLSYTL 

EYTKTKGDSDEEVIQDGVRVFJEKKAQLTLL 

GTEMDYVEDKLSSEFVFNNPNIKGTCGCGES 

FNI 


385 


1735 


A 


3243 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPL 

KEEEILPEPGSETFTVASEALAELLHGALLRR 

GPEMGYLPGPPLGPEGGEEETTTTIITTTTVTT 

TVTSPVLCNNN1SEGEGYVESPDLGSPVSRTL 

GLLDCTYSIHVYPGYGIEIQVQTLNLSQEEELL 

VLAGGGSPGLAPRLLANSSMLGEGQVLRSPT 

NRLLLHFQSPRVPRGGGFRIHYQAYLLSCGFP 

PRPAHGDVSVTDLHPGGTATFHCDSGYQLQG 

EETLICLNGTRPSWNGETPSCMASCGGTIHNA 

TLGRIVSPEPGGAVGPNLTCRWVIEAAEGRRL 

HLHFERVSLDEDNDRl MVRSGGSPT SPVTYDS 

DMDDVPERGL1SD AQ SLY VELLSETPANPLLL 

SLRFEAFEEDRCFAPFLAHGNVTTTDPEYRPG 

ALATFSCLPGYALEPPGPPNAIECVDPTEPHW 

NDTEPACKAMCGGELSEPAGWLSPDWPQS 

YSPGQDCVWGVHVQEEKRILLQVEILNVREG 

DMLTLFDGDGPSARVLAQLRGPQPRRRLLSS 

GPDLTLQFQAPPGPPNPGLGQGFVLHFKEVPR 

NDTCPELPPPEWGWRTASHGDLIRGTVLTYQ 

CEPGYELLGSDILTCQWDLSWSAAPPACQKI 
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MTCADPGEIANGHRTASDAGFPVGSHVQYRC 
LPGYSLEGAAMLTCYSRDTGTPKWSDRVPKC 
ALKYEPCLNPGVPENGYQTLYKHHYQAGESL 
RFFCYEGFELIGEVTITCVPGHPSQWTSQPPLC 
KVTQTTDPSRQLEGGNLALAILLPLGLVIVLG 
SGVYIYYTKLQGKSLFGFSGSHSYSPITVESDF 
SNPLYEAGDTREYEVSI 


386 


1736 


A 


3250 


5725 


3984 


GTSTVTN1ATKKHFSIILNLLGMLLKKDNQDT 

RKLLMTWALEVAWMKKSETYAPLFCLPSF 

HKFCKGLLADTLVEDVNICLQACSSLHALSSS 

LPDDLLQRCVDVCRVQLVHRGTCIRQAFGKL 

LKSIPLGVFLSNNNHTEIQEISLALRSHMSKAP 

SNTFHPQDFSD/VISFILYGNSHRTGKDNWLE 

RLFYSCQRLDKRDQSTIPRNLLKrDAVLWQW 

AIWEAAQFTVLSKJLRTPLGRAQDTFQTIEGIIR 

SLAGHTLNPDQDVSQWTTADNDEGHGNNQL 

RT VI T T OYT FNT V\C T MYNA YPOPATvIAT T^PP 

KVIRTFLYTNRQTCQDWLTRIRLSIMRVGLLA 

GQPAVTVRHGFDLLTEMKTTSLSQGNELEVSI 

MMVVEALCELHCPEAIQGIAVWSSSIVGKHL 

LWrNSVAOOAEGRFEICASVEYOFHI CAMTff 

VDCCISSFDKSVLTLASAGCKSASLKHCLNGE 

SRKSVLSKPTDSSPEVINYLGNKACECYISTA 

DWAAVQEWQNAIHDLKKSTSSTSLNLKADF 

NYIKSLSSFESGKFVECTEQLELLPGENINLLA 

GGS KEKJDMKKLLRNM 


387 


1737 


A 


3255 


380 


76 


MDIFLYNCKYQVQTEI*NSIQHIMA\SICKLSRF 
LKYVHNL* AENYKTLMK* INEDLNKQRDVPY 
S*TARLNKMSIPTKTIFRPKAIYIKIPATYFIET 
NMQ 


388 


1738 


A 


3260 


685 


428 


PQWLGLQVYALPPANFVFFVEMRSTILAQTG 
FELLDSSDLPASASKSAGITCMSHHARTLSLK 
*WPFCLSATQEKFC*PASEGVAW 


389 


1739 


A 


3269 


1 


332 


LDGYHTPIYMLNRIIRLPAAL* IISDQTGHALTI 
LTRLETQMINADYQNKLTLDYLLTTDREVYE 
PFNLTNTYCLHIHNQRLGAYDLG*V*Q/KLAHV 
P VQ V* HGFDPEAMFR 


390 


1740 


A 


3270 


2 


372 


GRCHDQNKGKS\DGPDAQAEACGGESTYQEL 
LVNQNPIGQPLACRRLTRKIYEGIKKAVKPNH 
SPRGVlCKvKKFVNKGEKGIMVLAGDTLGIGV 
YCLLPCMC*DRKLTYAHIPSTTDLGAGAGY 


391 


1741 


A 


3273 


1 


187 


FFQEMLDIMKAISDMMGKCTYPVLKEDAPRQ 

HVETFFQ\EELTRSQEGMKLGENFLMFAMPP 

DDSKESKGK*FFQEMLDIMKAISDMMGKCTY 

PVLKEDAPRQHVETFFQVGINQKSRGHEVRR 

KFPDVCHAPR 


392 


1742 


A 


3281 


901 


521 


FFFGDGVSPCRQAGV* WHDLDSLQNLPPGFK 
RFSYLSLPSSW\DYRHVLPRQANFCIF/M*RRG 
FTMLARMVSIS*PRDLPALASQSAGITGVSHH 
APPQMDFTFALLCFALKGCLPRQKEGGTLNLI 


393 


1743 


A 


3283 


385 


3 


RNRSWPEFVLLGLSAGPQTQTLLFVLFWIC 
LLTVMGNLLLLVVINADSCLHTPMYFFLGQL 
SFLDLCHSSVTAPKLLENLLSEKKTISVEGCM 
A*VFFVFATGGTESSLLAVMAYDRYVA1RTR 
G 


394 


1744 


A 


3284 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKC 
LDNCPEGLEANNHTMECVSIVHCEVSEWNP 
WSPCTKKGKTCGFKRGTETRVREIIQHPSAKG 
NLCPPTNETRXCTVQRKKCQKGERGKKGRE 



174 



WO 01/57188 



PCT7US01/03800 



SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Wsoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R«Arginine, S=Serine, 
THThreonine, V=Valinc, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possib!e nucleotide deletion, \=possible 
nucleotide insertion 














RKRKKPNKGESKEAIPDSKSLESSKEIPEQREN 
KQQQ 


395 


1745 


A 


3286 


1 


340 


RVLYVPSMGFCILVAHGWQKISTKSVFKKLS 
WICLSMV1LTHSLKTFHR2WDWESEYTLFMS 
ALKVNKNNAKLWNNVGHALENEKNFERAL 
KYFLQATHVQPDDIGAHMNVGR 


396 


1746 


A 


3293 


1 


172 


GFRA VVMT VKTE AAKGTLTY SRMRGMV AIL 
IAFMKQRRMGLNDFIQKIANNSYACKQ 


397 


1747 


A 


3295 


12 


401 


AEPACGASSCTPPSLRSSSSQSVGPLRPGRPL 

WSEACAFL*AAAPQGPASPCCGLPSGFPRVW 

AQCCPPGGALRFPEGLGSVLSPRRCPQVSRGS 

GLSAVPQEVPSGFLGPGLRACPQEAPSRFLRA 

GLT 


398 


1748 


A 


3300 


1912 


2768 


KQRRWQNIQRKGPKRYIVIAGNSQSHQPMIFS 

MLRKLPKVTCRDVLPEIRAICIEEIGCWMQSY 

STSFLTDSYLKYIGWTLHDKHREVRVKCVKA 

LKGLYGNRDLTARLELFTGRFKDWMVSMIV 

DREYSVAVEAVRLLILILKNMEGVLMDVDCE 

SVYPIV*ASN*GLASAVGEFLYWKLFYPECEI 

RTMGGREQRQSPGAQRTFFQLLLSFFVESKSH 

S VTQ AG VQWQFS AHRDLCLPGS SNSHVS ASR 

VAGIAGAHRHTWLIYVFFSWRQGFAVLAGL 

VSNS 


399 


1749 


A 


3301 


536 


2391 


LRSYGCKAPSRISHLHK\FLFLLLPSLLMGYSE 

SPPPITDSWAPFISLTHHVLSQSQSPLSSNCWI 

CLSTHTQ* FTALPADLLTWTQSNVSLHIS YLAI 

PFLADSFLKPV/L*PGNSAKHLSFKLSSLSMVS 

GRAVALLHLIASGLTSIQTNTASSKPPIWGY\L 

STQTSFISPPPLCLSRTYPNPAHATMVGQVPQ 

SLCGLIFTL/RTPCRPSILHPNYKIISTSAWQKV 

LCFSGSPTIHTSLHLTTGSSFLSFHPIPGFPAAN 

SALY VSSLKGPPGKNVTIPSPVTGT* QPPHRGS 

N/RLTVDKDNFFLSPKPNSLHQLPSQ\TPYQAL 

TGAALAGSYPIWENENTLSWLPTFTYNFCLST 

PSLFFLCDTN*YLCLPANWSGTCTLVFQAPTI 

NILPPNQTILISVEASISSSPIRNKWALHLITLLT 

GLGITAALGTGIAGITTSITSYQTLFTTLSNTVE 

DMHTSITSLQRQLDFLVGVILQNWRVLDLLT 

TEKGGTCrYLQEECCFCVNESGIVHIAVRRLH 

DRAAEL*HQVADSWWQGSSLLRWIPWVAPF 

LGPLIFLFLLLMIGPCIFNLVSRFISQRLNCFIQ 

ASMQKHIDN1FHLCHV*YQSLRGNHSEAPEPR 

P 


400 


1750 


A 


3303 


2 


453 


THWRHSSGVPGSTTARRRRRELE1ATSDNQE 
YYmCQEVTNRERNDQKMLADLDDLNRTK 
KYLEERLIELLRDKDALWQKSDALEFQQKLS 
AEERWLGDTEANHCLDCKREFSWMVRRHHC 
RICGRIFCYY CCNNYVLSKHGGKKERCC 


401 


1751 


A 


3304 


. 


626 


MAPQHSSLDDKVPQQASTVCFEFQDELQHSQ 

CTEHKDSLWGPGARSQPFGAHNTRLSPDSCP 

EKIVLRALKDSRAGMPEQDKDPGVQENPDD 

QRRVPQGTGDAPSAFRPLWDNGGLSPFVSRP 

GPLERDLHAQRSEVTYNQRSQSSWMSSFPKR 

NAFV SPYSSMGQ AQP/GLPKTNPIGESCCWEG 

LSL STQILG* QKPSK YIPSLCKR 


402 


1752 


A 


3305 


1678 


172 


MELPSGPGPERLFDSHRLPGDCFLLLVLLLYA 
PVGFCLLVLRLFLGIHVFLVSCALPDSVLRRF 
WRTMCAVLGLVARQEDSGLRDHSVRVLISN 
HVTPFDHNIVNLLTTCSTVSESEAESATGRFP 
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GAQLKAPLSPLAFRMEDTEALPLTPILYPTCQ 

FFFFVIFLNIFLLAFSSPGSQPLLNSPPSFVCWSR 

GFMEMNGRGELVESLKRFCASTRLPPTPLLLF 

PEEEATNGREGLLRFSSWPFSIQDWQPLTLQ 

VQRTLVSVTVSDASWVSELUWSLFVPFTVY 

QVRWLRPVHRQLGEANEEFALRVQQ\LVAKE 

LG\QTGTRLTPA\DKAEHMKRQRHPR\LRPQS 

AQ SSFPPSP W VLSS/SDVQTGQTLGFREFKESF 

CPHVAIGVFEPERPWPKTGCCKTLTIHLILL*G 

GPVSFSCPE\DIHPRGT*VPTQQASGLPSFPSYG 

PARGGVL*HPSAQQPLTFA\KSS\WARAGRAL 

QERKQ\ALYEYARRRFTERRAPGGLD 


403 


1753 


A 


3307 


44 


447 


DPSPSLLAVALGLRAGERTRSGPGSSSPSGGIS 
GGASAGLASSPECACGRSHFTCAVSALGECT 
CIPAQWQCDGDNDCGDHSDEDGCILPTCSPL 
DFHCDNGKCIRRSWVCDSDNDCEDDSDEQD 
CPPRECEED 


404 


1754 


A 


331 1 


409 


1 


PRHGWGRRVLGRDRPRLQKVKKSVKAIYIPG 
QDHVQNEEIYARVLDKFGSNFLSKDNADLGT 
AFVKFSTLTK*LSALLKNLLQGLSRNVIFTLDS 
LLKGDLKGVKGDLKKPFDKAWKDYETKFAK 
IEKEKREREWR 


405 


1755 


A 


3322 


12 


458 


AAVPVENPWDDPRVRPRVRIFTWEDCIAGQA 
KVLCNDSYGVTIDWSPKGAFIRLTSQSVGNG 
HPASKENDQMVDTIKNTTKVPIIWTYGDMVE 
PRPQMIRPAVGAKHKELWKILMALKKIKVIWE 
GKYTKPS Q YNPNYMLEL AHNDSV W 


406 


1756 


A 


3324 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAV 
MCVLLWALSLLQSILEWMFCSFLFSDVDSDN 
WCQILDFLTAVWLIFLI\LVLCGFTLVLLVRnC 
GSQKMPLTRLYVTILLTGLVFLFCSLPLSIQ*F 
LLYWIEKDLDDL 


407 


1757 


A 


3328 


213 


1841 


SGDLSPAELMMLTIGDVIKQLIEAHEQGKDID 

LNKVKTKTAAKYGLSAQPRLVDIIAAVPPQY 

RKVLMPKLKAKPIRTASGIAVVAVMCKPHRC 

PHISFTGNICVYCPGGPDSDFEYSTQSYTGYEP 

TSMRAIRARYDPFLQTRHRffiQLKQLGHSVD 

KVEFIVMGGTFMALPEEYRDYFIRNLHDALS 

GHTSNNIYEAVKYSERSLTKCIGITIETRPDYC 

MKRHLSDMLTYGCTRLEIGVQSVYEDVARD 

TNRGHTVKAVCESFHLAKDSGFKWAHMMP 

DLPNVGLERDIEQFTEFFENPAFRPDGLKLYP 

TLV1RGTGL YEL WKS GRYKS YSPSDLVELVA 

RILALVPPWTRVYRVQRDIPMPLVSSGVEHG 

NLRELALARMKDLGIQCRDVRTREVGIQEIH 

HKVRPYQVELVRRDYVANGGWETFLSYEDP 

DQDILIGLLRLRKCSEETFRFELGGGVSIVREL 

HV YGS WP VS SRJDPTKFQHQGFGMLLMEE A 

ERIAREEHGSGKIAVISGVGTRNYYRKIGYRL 

QGPYMVKMLK 


408 


1758 


A 


3335 


3 


467 


AIASPRAAGIRHELTSTMAAGKNKRLTKGGK 
KGAKKKAV/DNIINIGKTLVTRTQRTKIASDG 
LKGRVFEESLADLQND\TDGYLLRVI*VAFTT 
ERTNQI/REVFNKLIPDSIGKDIEKACQSIYPLH 
DDFARKVKMLKKPKFELRKLMELHGEGSS 


409 


1759 


A 


3338 


7 


1252 


PRWRNSARDEILLSFPQNYYIQWLNGSLIHGL 
WNLASLFSNLCLFVLMPFAFFFLESEGFAGLK 
KGIRARILETLGMLLLLALLILGIVWVASALID 
NDAASMESLYDLWEFYLPYLYSCISLMGCLL 



176 



WO 01/57188 



PCT7US01/03800 



pen rn 

NO: of 
nucl- 
eotide 
seq- 
uence 


NO: of 
peptide 
seq- 
uence 


met 

hod 


ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=AIanine 0=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycinc, H^Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamtne, R=Arginine, S=Serine, 
T=Threonine, V=VaHne, W=Tryptophan, 
Y=Tyrosine, X-Unknown, **=Stop codon, 
possible nucleotide deletion, V=possib!e 
nucleotide insertion 














T T T f^TDV/IT \CDTiyfCnr\/\/riOT T t/VDTTT Cm r\E7 

L/LrLL- 1 r Vvjlj\oKJVlr I V MvA£L.L \i\Jr 1 ILcULUb 

QIYJITLEEEALQRPTKWAVFIRW/KYNIMELE 
QELENVKTLKTKLERRKKASAWERNLVYPA 
VMVLLLIETSISVLLVACNILCLLVDETAMPK 
GTRGPGIGNASLSTFGFVGAALEOLIFYLMVS 
SWGFYSLRFFGNFTPBCKDDTTMTKIIGNCVS 
ILVLSSALPVMSRTLGITRFDLLGDFGRFNWL 
GNFYIVLSYNLLFAJVTTLCLVRKFTSAVREE 
LFKALGLHKLHLPNTSRDSETAKPSVNGHQK 
AL 


410 


1760 


A 


3339 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTLFNLL 

WLAIACSPVHTTLSKSDAKKAASKTLLEKSQ 

FSDKPVQDRGLVVTDLKAESWLEHRSYCSA 

KARDRHFAGDVLGYVTPWNSHGYDVTKVFG 

SKFTQISPVWLQLKRRGREMFEVTGLHDVDQ 

GWMRAVRKHAKGL\P*CLGSCLRTGLTMISG/ 

YVLDSEDEIEELSKTWQVAKNQHFDGFVVE 

VWNQLLSQKRVGLIHMLTHLAEALHQARLL 

ALLV1PPAITPGTDQLGMFTHKEFEQLAPVLD 

GFSLMTYDYSTAHQPGPNAPLSWVRACVQV 

LDPKSKWRSKILLGLNFYGMDYATSKDAREP 

WGARYIQTLKDHRPRMVWDSQVSEHFFEY 

KKSRSGRHWFYPTLKSLQVRLELARELGVG 

VSIWELGQGLD YF YDLL* VGI AAS A VD VFFSK 

PWSE 


411 


1761 


A 


3342 


74 


2701 


VATRKLAKGFTQFAKMTEGTKKTSKKFKFFK 

FKGFGSFSNLPRSFTLRRSSASISRQSHLEPDTF 

EATQDDMVTVPKSPPAYARSSDMYSHMGTM 

PRPSIKKAQNSQAARQAQEAGPKPNLVPGGV 

PDPPGLEAAKEVK4VKATGPLEDTPAMEPNPS 

AVEVDPIRKPEVPTGDVEEERPPRDVHSERAA 

GEPEAGSDYVKFSKEKYILDSSPEKLHKELEE 

ELKLSSTDLRSHAWYHGRIPREVSETLVQRN 

GDFLIRDSLTSLGDYVLTCRWRNQALHFK1N 

KVWKAGESYTHIQYLFEQESFDHVPALVRY 

HVGSRKAVSEQSGAIIYCPVNRTFPLRYLEAS 

YGLGQGSSKPASPVSPSGPKGSHMKRRSVTM 

TDGLTADKVTRSDGCPTSTSLPRPRDSIRSCA 

LSMDQIPDLHSPMSPISESPSSPAYSTVTRVHA 

APAAPSATALPASPVARRSSEPQLCPGSAPKT 

HGESDKGPHTSPSHTLGKASPSPSLSSYSDPDS 

GHYCQLQPPVRGSRE WAATETSSQQ ARS YGE 

RLKELSENGAPEGDWGKTFTVP1VEVTSSFNP 

Air ybLLIrKDrsKPLbVCiLLRK VKELLAE VDA 

RTLARHVTKVDCLVARILGVTKEMQTLMGV 

RWGMELLTLPHGVRKLRLDLLERFHTMSIML 

AVDILGCTGSAEERAALLHKTIQLAAELRGT 

MGNMFSFAAVMGALDMAQISRLEQTWVTLR 

QRHTEGAILYEKKLKPFLKSLNEGKEGPPLSN 

TTFPHVLPLITLLECDSAPPEGPEPWGSTEHGV 

FWT ART FA APTVAT4T40(*t1 VPTMAPVk'T CiCi 

FQARPELLEVFSTEFQMRLL WGS QGASSSQA 
RRYEKFDKVLTALSHKLEPAVRSSEL 


412 


1762 


A 


3347 


1 


893 


IDRAAECRTKPLPMAVSIRGNADSIVACLVLM 

VLYLIKKRLVACAAVFYGFAVHMKIYPETYI 

LPITLHLLPDRDNDKSLRQFRYTFQACL*ELL 

KRLCNRTALMFVAVAGLTFFALSFGFYYEYG 

WEFLEHTYFYHLTRRDIRHNFSPYFYMLYLT 

AESKWSFSLGIAAFLPQLILLSAVSFAYYRDL 

WCWFLHTSIFVTFNKVCTSQYFLWYLCLLPL 
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VMPLVTIMPWKRAVVLLMLWFIGQAMWLAP 
AYVLEFQGKNTFLFIWLAGLFFLLINCSILIQII 
SHYKEEPLTERIKYD 


413 


1763 


A 


3361 


3 


474 


PIPVRWNSLEGRLLRGYEQHANDGKDYISRN 

♦DLRSWTAADMAAQITKRKWEAEEFAEQIKA 

YLEGTCVER/LRTHLENGKETLQLTEQSSQPTI 

PIVGIVAGLVLLGAWTGAWSAVMCRKKNS 

GHFLPTDRVSYSEAASSDHAQGSDVSLTACK 

V 


414 


1764 


A 


3363 


1488 


453 


HQILELKKKILKTYNPDYDEDL VQEAS SEDVL 

GVHMVDKDTERDIEMKRQLRRLRELHLYST 

WKKYQEAMKTSLGVPQRERDEGSLGKPLCP 

PEILSETLPGSVKKRVCFPSEDHLEEFIAEHLP 

EASNQSLLTVAHADAGTQTNGDLEDLEEHGP 

GQTVSEEATEVHMMEGDPDTLAELLIRDVLQ 

ELSSYNGEEEYDPEEVKTSLGVPQRGDLEDLE 

EHVPGQTVSEEATGVHMMQVDPATLAKSDL 

EDLEEHVPEQTVSEEATGVHMMQVDPATLA 

KQLEDSTITGSHQQMSASPSSAPAEEATEKTK 

VEEEVKTRKPKKKTRKPSKKSRWNVLKCWD 

IFNIF 


415 


1765 


A 


3369 


431 


315 


IPWSWVGRLSVRKMSELF*LTYNYNAILNKTP 
PSFSPSL 


416 


1766 


A 


3373 


42 


651 


RQEKMGLGEIGASGVLRSMLKERKKQNMKG 
NGNVTLTPLLPAVQCGCHLQPAGRSPLPSSHS 
APGLCSPLHPLQPQQEASTCPSGTLQGREKAA 
PGQGRPLCSLWAGGAGAVPGERGAEGRGPSD 
QAPDPKSGPWLFPPGLGAPAEVRLHNVPHNL 
RRPPLP*ARGK*PPNSGCPWSEGRAKQPLSCG 
PKPQCSLPSQVPGDTH 


417 


1767 


A 


3382 


2 


2061 


EAQDPRACGPDAGGRFAARDAPGNSLRPPPS 

SPP/GWPGQLRLLPRVPGSELRCGKPERGRLP 

ASPPGKIRGWPPGISKRPGLGGRSFPPGFAPRT 

WRPEARGPSVQSLPPIFSPQSAQTTAR*RPGAP 

KNAGRCGGA\RGPRLSLGPPPGPPPAPALPAR 

ASAGAGAAAAALAVGGVRGAGGARGTGGY 

GHCSGR/PTGRTGPGPQGPGPPMPARPR*AS\S 

TRGSRRGPGSRPARAAAAPRAGDHGRRPVRV 

HLRQHTAV* EPRLGD ATAPPGG AAGPGAPAP 

R\GPGWDCALLPSPGPRSPRAVGCAEPEIWDP 

SPRRGTSPVPSVRSLRSEPANPRLGLPALLNSY 

PLKGPGLPPPWGPRTQTGHVUTVQPSGSCIEH 

SKSLD/RGPWGAPPWGPSSSGLCSPKLATAGP 

PQSWGLCQIGRRRGLGGPGLKRGET/GLL+GC 

SMDHANRTKGPGVPTSNRCFSHTPG\GDGCSD 

HSSCEGHPDLHAGREMPAAPGLSELERVRFT 

VGCGGLASGISSASVSGLSPNRAGGPGQGDW 

EMYPVSWQTQESGGQG/SPKTGR*VGMLQA 

GAGSLQGGTGDGVWGLWEDGP/RG*DSPLPS 

GTGTEP*TPTTSIPFFPQPSGVYPSRATLLPMPS 

Y*ALGPSANKSEKPLLSFLYRGLCCRISLQLA 

KGIGQLSEIPLLNVETAFWSMWVTYFRK 


418 


1768 


A 


3398 


304 


2121 


EEEEEEEDEDDDDNNEEEEFECYPPGMKVQV 
RYGRGKNQKMYEASIKDSDVEGGEVLYLVH 
YCGWNVRYDEWIKADKIVRPADKNVPK1KH 
RXKIKNKLDKEKDKDEKYSPKNCKPPALGPN 
PPFQTNPISWKWYPKLDLTDAKNSDTAHIKSI 
EITSILNGLQASESSAEDSEQEDERGAQDMDN 
NGKEESKIDHLTNNRNDLISKEEQNSSSLLEE 
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NKVHADLVISKPVSKSPERLRKDIEVLSEDTD 

YEEDE VTKKRKJD VKKDTTDKS SKPQ IKRGKR 

RYCNTEECLKTGSPGKKEEKAKNKESLCMEN 

SSNSSSDEDEEETKAKMTPTKKYNGLEEKRK 

SLRTTGFYSGFSEVAEKRIKLLNNSDERLQNS 

RAKDRKDVWSSIQGQWPKKTLKJELFSDSDTE 

AAASPPHPAPEEGVAEESLQTVAEEESCSPSV 

ELEKPPPVNVDSKPIEEKTVEVNDRKAEFPSS 

GSNFSA*IPLPYLHLNRLHQSL* QKGSRQQSS 

VTVSEPLAPNQEEVRSIKSETDSTIEVDSVAGE 

LQDLQSERE* LASRF* CQCELKQ* * S ARTRTS* 

KSL YRSEKSERCSGRRKFIKKAEKKP+ SNSGK 

QQKEGK 


419 


1769 


A 


3399 


206 


463 


QRECLSIHIGQAGIQIGDACWELYCLEHGIQP 
NGVVLDTQQDQLENAKMEHTNASFDTFFCE 
TRAGKHVPRALFVDLEPTVIDGIR 


420 


1770 


A 


3408 


1010 


685 


RRLSFFF*IWSSVLVTQARVQWRDLGSPQPLP 
PGFKRFSCLSLPSSWDYRHPSPRPVNF/HVFLV 
VMGFHHVGQAGLELLTSGDLPALASQSARIT 
GVNHCAQPRGHFH 


421 


1771 


A 


3409 


355 


1326 

• 


ADSNLIESCWQELGLGPWGGDWRVEQVGAS 

ASLRFPREVCSIRFLFTAVSLLSLFLSAFWLGL 

LYLVSPLENEPKEMLTLSEYHERVRSQGQQL 

QQLQAELDKLHKEVSTVRAANSERVAKLVF 

QRLNEDFVRKPDYALSSVGASIDLQKTSHDY 

ADRNTAYFWNRFSFWNYARPPTVILEPHVFP 

GNCWAFEGDQGQWTQLPGRVQLSDITLQHP 

PPSVEHTGGANSAPRDFAVFFLLSFFIHQGLQ 

VYDETEVSLGKFTFDVEKSEIQTFHLQNDPPA 

AFPKVKIQILSNWGHPRFTCLYRVRAHGVRT 

SEGAEGSAQGPH 


422 


1772 


A 


3412 


2 


421 


EFDAQPSIGALWFKRP+ATTGSDPGPKRGMN 

YLVSCSMRSPESGKGEPGTARDYTPMGRPPP 

PVPSVSPGPLPGSLAIAPHSPEPHPWEQQPPRG 

QARSPPGGWLGSAT/RVRRPHNHP/RGH/HSP 

VDTAGAPASPGPDVCE 


423 


1773 


A 


3420 


91 


706 


DAQRAIYSSVGPAVSLRQRQQDGAVKESGR/ 
RGGVRSFSRAAAAMAPIKVGDAIPAVEVFEG 
EPGNKVNLAELFKGKKGVLFGVPGAFTPGCS 
KTHLPGFVEQAEALKAKGVQVVACLSVNDA 
FVTGEWGRAHKAEGKVRLLADPTGAFGKET 
DLLLDDSLVSIFGNRRLKRFSMVVQDGIVKA 
LNVEPDGTGLTCSLAPNIISQL 


424 


1774 


A 


3421 


4 


7688 


RQ VTRVGTRVLGSTTAA VFL S VEDDNDN APQ 

FSEKRYWQVREDVTPGAPVLRVTASDRDKG 

SNAWHYSIMSGNARGQFYLDAQTGALDW 

SPLDYETTKEYTLRVRAQDGGRPPLSNVSGL 

VTVQVLDINDNAPIFVSTPFQATVLESVPLGY 

LVLHVQAIDADAGDNARLEYRLAGVGHDFP 

FTINNGTGWISVAAELDREEVDFYSFGVEAR 

DHGTPALTASASVSVTALDVNDNNPTFTQPE 

YTVRLNEDAAVGTSVVTVSAVDRDAHSVITY 

QITSGNTRNRFSITSQSGGGLVSLALPLDYKLE 

RQ Y VL A VTA SD GTRQDT AQI WN VTD ANTH 

RPVFQSSHYTVNVNEDRPAGTTVVLISATDE 

DTGENARTTYFMEDSIPQFRIDADTGAVTTQA 

ELDYEDQVSYTLAITARDNGIPQKSDTTYLEI 

LVNDVNDNAPQFLRJDSYQGSVYEDVPPFTSV 

LQISATDRDSGLNGRVFYTFQGGDDGDGDFI 
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VESTSGIVRTLRRLDRENVAQYVLRAYAVDK 

GMPPARTPMEVTVTVLDVNDNPPVFEQDEFD 

VFVEENSPIGLAVARVTATDPDEGTNAQIMY 

QIVEGNIPEVFQLDIFSGELTALVDLDYEDRPE 

YVLVIQATSAPLVSRATVHVRLLDRNDNPPV 

LGNFEELFNN YVTNRSS SFPGGAIGR VPAHDP 

DISDSLTYSFERGNELSLVLLNASTGELKLSR 

ALDNNRPLEAIMSVLVSDGVHSVTAQCALRV 

TIITDENCLTHSITLRLEDMSPERFLSPLLGLFIQ 

AVAATLATPFDHVVVFNVQRDTDAPGGHTLN 

VSLSVGQPPGPGGGPPFLPSEDLQERLYLNRS 

LLTAISAQRVLPFDDNICLREPCENYMRCVSV 

LRFDSSAPFIASSSVLFRPIHPVGGLRCRCPPGF 

TGDYCETEVDLCYSRPCGPHGRCRSREGGYT 

CLCRDGYTGEHCEVSARSGRCTPGVCKNGGT 

CVNLLVGGFKCDCPSGDFEKPYCQVTTRSFP 

AHSFITFRGLRQRFHFTLALSFATKERDGLLX 

YNGRFNEKHDFVALEVIQEQVQLTFSAGEST 

TTVSPFVPGGVSDGQWHTVQLKYYNKPLLG 

QTGLPQGPSEQKVAVVTVDGCDTGVALRFGS 

VLGNYSCAANQGTQGGSKKSLDLTGPLLLGG 

VPDLPESFPVRMRQFVGCMRNLQVDSRHIDM 

ADFIANNGTVPGCPAKKNVCDSKTCHNGGTC 

VNQWDAFSCECPLGFGGKSCAQEMANPQHF 

LGSSLVAWHGLSLPISQPWYLSLMFRTRQAD 

GVLLQAITRGRSTITLQLREGHVMLSVEGTGL 

QAS SLRLEPGRANEM3D WHHAQL ALG AIGGP 

GHAILSFDYGQQRAEGNLGPRLHGLHLSNITV 

GGIPGPAGGVARGFRGCLQGVRVSDTPEGVN 

SLDPSHGESINVEQGCSLPDPCDSNPCPANSY 

CSNDWDSYSCSCDPGYYGDNCTNVCDLNPC 

EHQSVCTRKPSAPHGYTCECPPNYLGPYCET 

RIDQPCPRGWWGHPTCGPCNCDVSKGFDPDC 

NKTSGECHCKENHYRPPGSPTCLLCDCYPTG 

SLSRVCDPEDGQCPCKPGVIGRQCDRCDNPF 

AEVTTNGCEVNYDSCPRAIEAGIWWPRTOFG 

LPAAAPCPKGSFGTAVRHCDEHRGWLPPNLF 

NCTSITFSELKGF AERLQRNESGLD SGRSQQL 

ALLLRNATQHTAGYFGSDVKVAYQLATRLL 

AHESTQRGFGL S ATQDVHFTENLLRVGS ALL 

DTANKRHWELIQQTEGGTAWLLQHYEAYAS 

ALAQNMRHTYLSPFTIVTPNIVISVVRLDKGN 

FAGAKLPRYEALRGEQPPDLETTV1LPESVFR 

ETPPVVRPAGPGEAQEPEELARRQRRHPELSQ 

GEAVASVIIYRTLAGLLPHNYDPDKRSLRVPK 

RPIINTPVVSISVHDDEELLPRALDKPVTVQFR 

LLETEERTKPICVFWNHSILVSGTGGWSARGC 

EWFRNESHVSCQCNHMTSFAVLMDVSRRE 

NGEILPLKTLTYVALGVTLAALLLTFFFLTLL 

RILRSNQHGIRRNLTAALGLAQLVFLLGINQA 

DLPFACTVIAILLHFLYLCTFSWALLEALHLY 

RALTEVRDVNTGPMRFYYMLGWGWAFITG 

LAVGLDPEGYGNPDFCWLSIYDTLIWSFAGP 

VAFAVSMSVFLYILAARASCAAQRQGFEKKG 

PVSGLQPSFAVLLLLSATWLLALLSVNSDTLL 

FHYLFATCNCIQGPFIFLSYWLSKEVRKALK 

LACSRKPSPDPALTTKSTLTSSYNCPSPYADG 

RLYQP\YGDSAGSLHSTSRSGKSQPSYIPFLLR 

EESALNPG\QGPPGLGGIPGR/LCFLGRFKDQQ 

H\DS*TRDFDSDLSLEDDQSGSYASTHSSDSEE 
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EEEEEEEEAAFPGEQGWDSLLGPGAERLPLHS 
TPKDGGPGPGKAPWPGDFGTTAKESSGNGAP 
EERLRENGDALSREGSLGPLPGSSAQPHKGIL 
KKKCLPTISEKSSLLRLPLEQCTGSSRGSSASE 
GSRGGPPSRPPPRQSLQEQLNGVMPIAMSIKA 
GTVDEDSSGSEFLFFNFLH 


425 


1775 


A 


3429 


155 


1417 


GEPAVQSCDCGCTQRSCPWLLVAPGLLSSSSS 
RAASVREAEDAPLQPASIHPVSQGSRGPEGSL 
GSAECLPGDPLGARRATRAHSPVPGPPPSLPA 
AGTAVKRGLQPG+GA/GATSTPGTGAATGGL 
CGPAWAAPSAVGPCCCCPSISTTPSQMRSARP 
SLGCLPSWAS\PGTEHPPGPQGPGPS*DLCSV* 
KREFQRGPWAGMVILHRISAADPARAPGPDS 
NLQSALQQPATGCSEPAAVYSPPIGLWGA**P 
EYG*PQHSLPG*TAPADR*P\AGIKDRVYSNSI 
YELLENGQRAGTCVLEYATPLQTLFAMSQYS 
QAGFSREDRLEQAKLFCRTLEDILADAPESQN 
NCRLIAYQEPADDSSFSLSQEVLRHLRQEEKE 
EVTVGSLKTS AVPSTSTMSQEPELLI SGMEKP 
LPLRTDFS 


426 


1776 


A 


3431 


1662 


369 


AIWWLSWLQHDLLPTPTQVAIDFTASNGDPR 

SSQSLHCLSPRQPNHYLQALRAVGGICQDYD/ 

SVGESGAGGNRQGGLAQRIPQLFLLPSDKRFP 

AFGFGARIPPNFEVG*MRGKEGDGGRVSQAE 

KAGPHCSRLALTGVSHDFAINFDPENPECEGK 

RGDFHLPRLPADTLHTGAQTPLPRAQLPVPST 

HPRPVFI\EISGVIASYRRCLPQIQLYGPTNVAP 

IINRVAEPAQREQSTGQATICYSVLLVLTDGV 

VSDMAETRTAIVRASRLPMSIIIVGVGNADFS 

DMRLLDGDDGPLRCPRGVPAARDFVQFVPFR 

DFKDVSPPGPFRLKDSSASHPPKSDLRLPPFD 

VLLRTREPSWPP*SPTSPSDDPASPTLPLTPNHI 

TVPTL\AAPSALAKCVLAEVPRQVVEYYASQ 

GISPGAPRPCTLATTPSPSP 


427 


1777 


A 


3446 . 


79 


9748 


GCQSCWPAWPRLRRRGPASAGARLGRKAPW 

GLPGRVQDGRPLRFCFYLRPRAPFIAPVLSGA 

ASRPEASGDCRAGRETAMATLEKLMKAFESL 

KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQPPPQAQPLLPQPQPPPPPPPPPP 

GPAVAEEPLHRPKKELSATKKDRVNHCLTIC 

ENIVAQSVKNSPEFQKLLGIAMELFLLCSDDA 

ESDVRMVADECLNKV1KALMDSNLPRLQLEL 

YKE1KKNGAPRSLRAALWRFAELAHLVRPQK 

CRPYLVNLLPCLTRTSKRPEESVQETLAAAVP 

KIMASFGNFANDNEIKVLLKAFI ANLKS SSPTI 

RRTAAGSAVSICQHSRRTQYFYSWLLNVLLG 

LLVPVEDEHSTLLBLGVLLTLRYLVPLLQQQV 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNWTGALELLQQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEESGGRSRSGSIVELI 

AGGGSSCSPVLSRKQKGKVLLGEEEALEDDS 

ESRSDVSSSALTASVKDEISGELAASSGVSTPG 

SAGHDIITEQPRSQHTLQADSVDLASCDLTSS 

ATDGDEEDILSHSSSQVSAVPSDPAMDLNDG 

TQASSPISDSSQTTTEGPDSAVTPSDSSEIVLD 

GTDNQYLGLQIGQPQDEDEEATGELPDEASEA 

FRNSSMALQQAHLLKNMSHCRQPSDSSVDKF 

VLRDEATEPGDQENKPCRIKGDIGQSTDDDS 

APLVHCVRLLSASFLLTGGKNVLVPDRDVRV 

SVKALALSCVGAAVALHPESFFSKLYKVPLD 
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TTEYPEEQYVSDILNYIDHGDPQVRGATAILC 

GTLICSILSRSRFHVGDWMGT1RTLTGNTFSL 

ADCIPLLRKTLKDESSVTCKLACTAVRNCVM 

SLCSSSYSELGLQLIIDVLTLRNSSYWLVRTEL 

LETLAEIDFRLVSFLEAKAENLHRGAHHYTGL 

LKLQERVLNNWIHLLGDEDPRVRHVAAASL 

IRLVPKLFYKCDQGQADPVVAVARDQSSVYL 

KLLMHETQPPSHFSVSTITRIYRGYNLLPS1TD 

VTMENNLSRVIAAVSHELITSTTRALTFGCCE 

ALCLLSTAFPVCIWSLGWHCGVPPLSASDESR 

KSCTVGMATMELTLLS S AWFPLDLS AHQDAL 

ILAGNLLAASAPKSLRSSWASEEEANPAATK 

QEEVWPALGDRALVPMVEQLFSHLLKVINIC 

AHVLDDVAPGPAIKAALPSLTNPPSLSPIRRK 

GKEKEPGEQASVPLSPKKGSEASAASRQSDTS 

GPVTTSKSSSLGSFYHLPSYLKLHDVLKATHA 

NYKVTLDLQNSTEKFGGFLRSALDVLSQILEL 

ATLQDIGKCVEEILGYLKSCFSREPMMATVC 

VQQLLKTLFGTNLASQFDGLSSNPSKSQGRA 

QRLGSSSVRPGLYHYCFMAPYTHFTQALADA 

SLRNMVQAEQENDTSGWFDVLQKVSTQLKT 

NLTSVTKNRADKNAIHNHIRLFEPLVIKALKQ 

YTTTTCVQLQKQVLDLLAQLVQLRVNYCLL 

DSDQVFIGFVLKQFEYIEVGQFRESEAIIPNIFF 

FLVLLSYERYHSKQIIGIPKIIQLCDGIMASGR 

KAVTHAIPALQPIVHDLFVLRGTNKADAGKE 

LETQKEVWSMLLRLIQYHQVLEMFILVLQQ 

CHKENEDKVVKRJLSRQIADIILPMLAKQQMHI 

DSHEALGVLNTLFEILAPSSLRPVDMLLRSMF 

VTPNTMASVSTVQLWISGBLAILRVLISQSTED 

IVLSRIQELSFSPYLISCTVFNRLRDGDSTSTLE 

EHSEGKQIKNLPEETFSRFLLQLVGILLEDIVT 

KQLKVEMSEQQHTFYCQELGTLLMCLIHIFKS 

GMFRRITAAATRLFRSDGCGGSFYTLDSLNLR 

ARSMITTHPALVLLWCQILLLVNHTDYRWW 

AEVQQTPKRHSLSSTKLLSPQMSGEEEDSDLA 

AKJLGMCNREIVRRGALILFCDYVCQNLHDSE 

HLTWLIVNfttQDLISLSHEPPVQDFISAVHRNS 

AASGLFIQAIQSRCENLSTPTMLKKTLQCLEGI 

HLSQSGAVLTLYVDRLLCTPFRVLARMVDIL 

ACRRVEMLLAANLQS SMAQLPMEELNRIQEY 

LQSSGLAQRHQRLYSLLDRFRLSTMQDSLSPS 

PPVSSHPLDGDGHVSLETVSPDKDWYVHLVK 

SQCWTRSDSALLEGAELVNRIPAEDMNAFM 

MNSEFNLSLLAPCLSLGMSEISGGQKSALFEA 

AREVTLARVSGTVQQLPAVHHVFQPELPAEP 

AAYWSKLNDLFGDAALYQSLPTLARALAQY 

LVYVSKLPSHLHLPPEKEKDIVKFWATLEAL 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WS WS STEFVTHACSLIYCVHFILEA VAVQPG 

EQLLSPERRTNTPKAJ SEEEEEVDFNTQNPKYI 

TAACEMVAEMVESLQSVLALGHKRNSGVPA 

FLTPLLRNniSLARLPLVNSYTRVPPLVWKLG 

WSPKPGGDFGTAFPEBPVEFLQEKEVFKEFIYR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQAITSLVLSAMT 

VPVAGNPAVSCLEQQPRNKPLKALDTRFGRK 

LSIIRGIVEQEIQAMVSKRENIATHHLYQAWD 

PVPSLSPATTGALISHEKLLLQINPERELGSMS 

YKLGQVSIHSVWLGNSITPLREEEWDEEEEEE 
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ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFJL 

LELYSRWILPSSSARRTPAILISEVVRSLLVVS 

DLFTERNQFELMYVTLTELRRVHPSEDEILAQ 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL 

RSSHLPSRVGALHGILYVLECDLLDDTAKQLI 

PVISDYLLSNLKGIAHCVNIHSQQHVLVMCAT 

AFYLIENYPLDVGPEFSASHQMCGVMLSGSE 

ESTPSIIYHCALRGLERLLLSEQLSRLDAESLV 

KLSVDRVNVHSPHRAMAALGLMLTCMYTG 

KEKVSPGRTSDPNPAAPDSESVIVAMERVSVL 

FDRIRKGFPCEARWARILPQFLDDFFPPQDIM 

NKVIGEFLSNQQPYPQFMATVVYKVFQTLHS 

TGQSSMVRDWVMLSLSNFTQRAPVAMATWS 

LSCFFVSASTSPWVAAILPHVISRMGKLEQVD 

VNLFCLVATDFYRHQIEEELDRRAFQSVLEV 

VAAPGSPYHRLLTCLRNVHKVTTC 


428 


1778 


A 


3449 


3 


430 


NSRPSPSAALVEVLLRSGSTFPHTVSGGWAA 

WGPWSSCSRDCELGFRVRKRTCTNPEPRNGG 

LPCVGDAAEYODCNPOACPVRGAWSCWTS 

WSPCSASCGGGHYQRTRSCTSPAPSPGEDICL 

GLHTEEALCATQACPEGWS 


429 


1779 


A 


3464 


583 


3 


DALDRRYLERCHPAAGGWVGEGE*ALCQKT/ 

RFSGVLEPPLPSLKDGGRFPAWT*RSCSKSLR 

AAFTSQFFPSRRSRASPGSAP\GNGQNLTEQHP 

CPGSCDPQVLSASWM*VEHRSKFRPPP*NSTI 

PPES/RS* QGGTVQTGQHSSGREAGS WRARGR 

NAGRR*KGGGKiGTKQGAVRARKECRGEMA 

SGETDSE 


430 


1780 


A 


3473 


2802 


270 


FRMRIFLHCPWNQQMWKIWNLLETSLESCKA 

HLSIQKLLKER\Q\QLPVFKHRDSIVETLKRHR 

VVWAGETVGSGKSTQVPHFLLEDLLLNEWE 

ASKCNIVCTQPRRISAVSLANRVCDELGCENG 

PGGRNSLCGYQIRMESRACESTR1XYCTTGV 

LLRKLQEDGLLSNVS/HMFIVDEV\HER\SVQS 

DFLLIILKEILQKRSDLHLILMSATVDSEKFST 

YFTHCPILRISGRSYPVEVFHLEDIIEETGFVLE 

KDSEYCQKFLEEEEEVTINVTSKAGG1KKYQE 

Y IP VQTG AHADLNPFYQKYS SRTQHAIL YMN 

PHKINLDLILELLAYLDKSPQFRNIEGAVLIFL 

PGLAHIQQLYDLL SNDRRFYSERYKVIALHSI 

LSTQDQAAAFTLPPPGVRKIVLATNIAETGm 

PDWFVIDTGRTKENKYHESSQMSSLVETFVS 

KAS ALQRQ GRAGRVRD GFCFRMYTRERFEG 

FMDYSVPE1LRVPLEELCLHIMKCNLGSPEDF 

LSKALDPPQLQVISNAMNLLRKIGACELNEPK 

LTPLGQHLAALPVNVKIGKMLIFGAIFGCLDP 

VATLAAVMTEKSPFTTPIGRKDEADLAKSAL 

AMADSDHLTIYNAYLGWKKARQEGGYRSEI 

TYCR^IT^KRTSLLTLEDVKQELIKLVKAAGF 

SSSTTSTSWEGNRASQTLSFQE1ALLKAVLVA 

GLYDNVGKHYTKSVDVTEKLACIVETAQGK 

AQVHPSSVNRDLQTHGWLLYQEKIRYARVY 

LRETTLITPFPVLLFGGDIEVQHKERLLSIDGW 

IYFQAPVKIAVIFKQLRVLIDSVLRKKLENPK 

MSLENDKILQUTELIKTENN 


431 


1781 


A 


3474 


1 


441 


FRPAPGHVQP*GGSSAAAGGGLLSHPRPCQQ 

PCPPAPAPSRPRSLGSLGQRVPAALATAAQEL 

PATLGGDGGKPALTAGEAALPGLHRSGVPAA 

AARC*PCT/SRPT*STLSPTQAAWWCRPSRRQ 

QRGEASTGGASGRRCGSCFQV 
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nucleotide insertion 


432 


1782 


A 


3478 


416 


23 


QLRRLTLPNFKTY/Y SS*IIEIAWH* *KNMQED 

QWFRRESPEIDLCKYS*LSFDKEAKAIK/WKE 

CSLFNKWC/YKNWM/LHVQKKRI*VQTLHPS 

QKLK\SKWIKDLNVECRITKLLDQEYPGDLGY 

SRALNSGSR 


433 


1783 


A 


3504 


1876 


552 


CLAPCSPQPEKNGMQPLLLLLPPLLYQQLLHS 

SLGAPGESTLLVRTSKLLVGLGLQLLVWLLL 

QTRSLLALQLHLTSSAPLLAAPTAVCSCSRCS 

APRSRCVARPAARTGLPTPAPASSPAPAASPA 

PAASP AP AESTA\PQPLILLPKP/PP APG APPPRP 

GAPPPRPAASPSPAASPAPPAASPVLTASPPLP 

AASPSPAASPAPPAASPVLTASPPLPAASPSPA 

ASPAPPAASPVLTASPPLPAASPALAASPVHT * 

ASPPVHVASPPVHTASPPVHVASPPVHTASPP 

VHVASPPVHTASPHVHVASPPVHVASPPVHV 

ASPPVHTASPPVHVASPPVHTASPHVHVASPP 

VHTASPPVHVASPPVHVASPPVHVAYPPVHV 

ASPPVHVASPPVHVASPPVSCSGDSTSDCFPP 

QPGAVFPHSLAPSLGGWSHLVAALP 


434 


1784 


A 


3516 


142 


590 


GGVNRPRSETEQVKTPVLISSWDYRHPPPRPA 
SFFVFLV*TGF\TALARMVLISWPCDLPTSASQ 
SAGITGVRHHAVRLLYFEQESHSVTQAG W\VQ 
WHNLGSLQPLSLEDRLSPGVLGCSALCRSGV 
RTKFGINMVTSRERGTTRLPKEG 


435 


1785 


A 


3529 


1 


3161 


MSLVRAALEALDELDLFGVKGGPQSVIHVLA 

DEVQHCQSILNSLLPRASTSKEVDASLLSWS 

FPAFAVEDSQLVELTKQEIITKLQGRYGCCRF 

LRDGYKTPKEDPNRLYY/ENPAELKLFENIEC 

EWPLFWTYFILDGVFSGNAEQVQEYKEALEA 

VLIKGKNGVPLLPEL YS VPPDR VDEE YQNPHT 

VDRVPMGKLPHMWGQSLYILGSLMAEGFLA 

PGEIDPLNRRFSTVPBCPDWVQVYPSLPHGCS 

SKSPSHQCTIISIRTTRKJTAPVSILAETEEIKTIL 

KDKG1 YVETIAE V YPIRVQP ARILSHI YS SLEIF 

LPFLNSVSGCNNRMKLSGRPYRHMGVLGTSK 

LYDIRKTIFTFTPQFIDQQQFYLALDNKMIVE 

MLRTDLSYLCSRWRMTGQPTITFPISHSMLDE 

DGTSLNSSILAALRKMQDGYFGGARVQTGKL 

SEFLTTSCCTHLSFMDPGPEGKLYSEDYDDN 

YDYLESGNWMNDYDSTSHARCGDEVARYL 

DHLLAHTAPHPKLAPTSQKGGLDRFQAAVQT 

TCDLMSLVTKAKELHVQNVHMYLPTKLFQA 

SRPSFNLLDSPHPRQENQVPSVRVEIHLPRDQ 

SGEVDFKALVLQLKETSSLQEQADTLYMLYT 

MKGPDWNTELYNERSATVRELLTELYGKVG 

EIRHWGL1RYISGILRJCKVEALDEACTDLLSH 

QKHLTVGLPPEPREKTISAPLPYEALTQUDEA 

SEGDMSISILTQEIMVYLAMYMRTQPGLFAE 

MFRLRIGLIIQVMATELAHSLRCSAEEATEGL 

MNLSPSAMKNLLHHILSGKEFGVERSVRPTD 

SNVSPAISIHEIGAVGATKTERTGIMQLKSEIK 

QSPGTSMTPSSGSFPSAYDQQSSKDSRQGQW 

QRRRRLDGALNRVPVGFYQKVWKVLQKCH 

GLSVEGFVLPSSTTREMTPGEIKFSVHVESVL 

NRVPQPE YRQLL VE AILVVLTMLADIEIXHSIG S 

IIAVEKIVHIANDLFLQEQKTLGADDTMLAKD 

PASGICTLLYDSAPSGRFGTMTYLSKAAATY 

VQEFLPHSICAMQ 


436 


1786 


A 


3546 


73 


393 


CP*LTWEULEVKKAEVLQDSLDGRYSTPSSCL 
EQPDSCRPYGRSFYALEEKHVIFSLDVGETDN 
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Amino acid sequence (A-Alanine (X^ysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
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KGKGKTIRGI*TFKGRKGGTYQREHDANPLA 
PXSARSCWMRKG 


437 


1787 


A 


3554 


5157 


2939 


AVRAEPGLEELSSGLRAHSPSATTVCEPEAQG 

SASGCRYAAHPHWGLGGAAAAGGSWEPQPP 

RPVCEPAGRGKPHPPAAPRSPLLPGSRRRPHA 

AQPGARARTSPPPASARNMAARPAATLAWSL 

LLLSSALLREGCRARFVAERDSEDDGEEPWF 

PESPLQSPTVLVAVLARNAAHTLPHFLGCLER 

LDYPKSRMAIWAATDHNVDNTTEIFREWLK 

NVQRLYHYVEWRPMDEPESYPDEIGPKHWP 

TSRFAHVMKLRQAALRTAREKWSDYILFIDV 

DNFLTNPQTLNLLIAENKTIVAPMLESRGLYS 

NFWCGITPKGFYKRTPDYWQIREWKRTGCFP 

VPMVHSTFLIDLRKEASDKLTFYPPHQDYTW 

TFDDIIVFAFSSRQAGIQMYLCNREHY GYLPIP 

LKPHQTLQEDIENLIHVQIEAMIDRPPMEPSQ 

YVSVVPKYPDKMGFDEIFMINLKRRKGQGGD 

RWLRTLYEQEIEVKIVEAVDGKALNTSQLKA 

LN1EMLPGYRDPYSSRPLTRGEIGCFLSHYSV 

WKEVIDRELEKTL VIEDD VRFEHQFKKKL MK 

LMDNIDQAQLDWELIYIGRKRMQVKEPEKA 

VPNVANLVE ADYS YWTLG Y VI SLEG AQKL V 

GANPFGKMLPVDEFLPVMYNKHPVAEYKEY 

YESRDLKAFSAEPLLI YPTHYTG QPG YLSDTE 

TSTIWDNETVATDWDRTHAWKSRKQSRIYSN 

AKNTEALPPPTSLDTVPSRDEL 


438 


1788 


A 


3563 


130 


527 


IFFNSSSLFCRVFCLFLRWSFTLVAQARVQ*C 
NLSSLQPLPPGFK*FSCLSPPRS*DYRRPPPRPA 
NFLYF* *RQGFTVLGQAGLELLT/S/GDPPTSA 
SQSAGITGVSHRAWPVHAISTHISLVKTRPSLT 
TLG 


439 


1789 


A 


3565 


446 


1834 


LLQPAMRKSPGLSDCLWAW1LLLSTLTGRSY 

GQPSLQDELKDNTTVFTRILDRLLDGYDNRL 

RPGLGERVTEVKTDIFVTSFGPVSDHDMEYTI 

DVFFRQSVVKDERLKFKGPMTVLRLNNLMAS 

KIWTPDTFFHNGKKSVAHNMTMPNKLLRITE 

DGTLLYTMRLTVR\AECPMAFGRDFPM\D\AH 

ACPLKFGSYAYTRAEVVYEWTREPARSVVV 

AEDGSRLNQYDLLGQTVDSGIVQSSTGEYVV 

MTTHFHLKRKIGYFVIQTYLPCIMTVILSQVSF 

WLNRESVPARTVFGVTTVLTMTTLSISARNSL 

PKVAYATAMDWFTAVCYAFVFSALIEFATVN 

YFTKRGYAWDGKSWPEKPKKVKDPLIKKN 

NTYAPTATSYTPNLARGDPGLATIAKSATIEP 

KEVKPETKPPEPBCKTFNSVSKIDRLSRIAFPLL 

FGIFNLVYWATYLNREPQLKAPTPHQ 


440 


1790 


A 


3568 


1 


350 


STSSCFPAAAAAIMREIVHLQAGQCGNQIGAK 
FWEVISDEHGIDPTGTYHGDSDLQLERINVYY 
NEATGE APVPSPT ALRGPRGPCLG* RPP VPAG 
GKYVPRAVLVDMEPGTMDSV 


441 


1791 


A 


3569 


2 


1751 


FVAVAGAVSGEPLVHWCTQQLRKTFGLDVS 

EEDQYVLSIESAEEIREYVTDLLQGNEGKKGQ 

FIEELITKWQKNDQELISDPLQQCFKKDEILDG 

QKSGDHLKRGRKKGRNRQEVPAFTEPDTTAE 

VKTPFDLAKAQENSNSVKKKTKFVNLYTREG 

QDRLAVLLPGRHPCDCLGQKHKLINNCLICG 

RIVCEQEGSGPCLFCGTLVCTHEEQDILRGDS 

N\KSQKLLKKLMSGVENSGKVDISTKDLLPH 

QELRIKSGLEKAIKHKDKLLEFDRTSIRRTQVI 
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DDESDYFASDSNQWLSKLERETLQKREEELR 

ELRHASRLSKKVTIDFAGRKILEEENSLAEYH 

SRLDETIQAIANGTLNQPLTKLDRSSEEPLGVL 

VNPNMYQSPPQWVDHTGAASQKKAFRSSGF 

GLEFNSFQHQLRIQDQEFQEGFDGGWCLSVH 

QPWASLLVRGIKRVEGRSWYTPHRGRLWIAA 

TAKKPSPQEVSELQATYRLLRGKDVEFPNDY 

PSGCLLGCVDLIDCLSQKQFKEQFPDISQESDS 

PFVFICKNPQEMVVKFPIKGNPKJWKLDSKIH 

QGAKKGLMKQNKAV 


442 


1792 


A 


3576 


1 


2019 


MPRSHTGERLCEGKEGSQCAENFSPNLSVTK 

KTAGVKPYECTICGKAFMRLSSLTRHMRSHT 

AIRAI\EKPYKCKEC\GRAFSLSQ1LSK\HERSH 

TGEKPYKCKQCGKTFIYHQPFQRHERTHIGEK 

PYECKQCGKALSCSSSLRVHERIHTGEKPYEC 

KQCGKAFSCSSSIRVHERTHTGEKPYACK\EC 

GKAFIS\TTSVLTHMITHNGDRPYKCKECGKA 

FIFPSFLRVHERIHTGEKPYKCKQCGKAFRWS 

TSIQIHERIHTGEKPYKCKECGKSFSARPAFRV 

HVRYHTGEKPYKCKECGKAFSRISYFRIHERT 

HTGEKPYECKKCGKTFNYPLDLKIHKRNHTG 

EKPYECKECAKTFISLENFRRHMITHTGDGPY 

KCRDCGKVFIFPSALRTHERTHTGEKPYECICQ 

CGKAFS CSSYERJHKRTHTGEKVPYECKECGK 

AFIYPTSFQGHMRMHTGEKPYKCKECGKAFS 

LHSSFR\RHTRIHNYEKPLEC*QVCGKAFSVSTS 

LKKPMRNAQSDRKLY/KCEK+EKVFNSNRCF 

QSCENSH*REKSCQCK*YRKRDTR*FMYSQV 

PHNHVSVSNGPYR/CGSPIRLYNT*NISINRNL 

VAVVTP*CSTLFKCXWCWCKRAALSVV*/IVQ 

DS GRGRWLTPVIP AL WEAKAGGSRGQEIKTIL 

ANTVKPHLY 


443 


1793 


A 


3578 


287 


114 


DFYERKFEQFIEGHKQIVNKWRDLLCSWKRK 
LSIIKKSVLQNNL*FSAASMRFQKVFF 


444 


1794 


A 


3582 


3335 


1909 


HLFFSLFLAAMAMTGSTPCSSMSNHTKERVT 

MTKVTLENFYSNLIAQHEEREMRQKKLEKV 

MEEEGLKDEEKRLRRSAHARKETEFLRLKRT 

RLGLEDFESLKVIGRGAFGEVRLVQKKDTGH 

VYAMKELRKADMLEKEQVGHIRAERDILVEA 

DSLWWKMFYSFQDKLNLYLIMEFLPGGDM 

MTLLMKKDTLTEEETQFYIAETVLAIDSIHQL 

GFIHRDIKPDNLLLDSKGHVKLSDFGLCTGLK 

KAHRTEFYRNLNHSLPSDFTFQNMNSKRKAE 

TWKRNRRQLAFSTVGTPDYIAPEVFMQTGYN 

KLCDWWSLGVIMYEMLIGYPPFCSETPQETY 

KKVMNWKETLTFPPEVPISEKAKDLILRFCCE 

WEHRIGAPGVEEIKSNSFFEGVDWEHIRERPA 

AISIEIKSIDDTSNFDEFPESDILKPTVATSNHPE 

TDYKNKDWVFINYTYKRFEGLTARGAIPSYM 

KAAK 


445 


1795 


A 


3584 


1 


6169 


RTRGIEKRFAYSFLQQLIRY VDE AHQYILEFD 

GGSRGKGEHFPYEQEIKFFAKVVLPLIDQYFK 

NHRLYFLSAASRPLCSGGHASNKEKEMVTSL 

FCKLGVLVRHRISLFGNDATSIVNCLHILGQT 

LDARTVMKTGLESVKSALRAFLDNAAEDLE 

KTMENLKQGQFTHTRNQPKGVTQIINYTTVA 

LLPMLSSLFEHIGQHQFGEDLILEDVQVSCYRI 

LTSLYALGTSKSIYVERQRSALGECLAAFAGA 

FPVAFLETHLDKHNIYSIYNTKSSRERAALSLP 

TNVEDVCPNIPSLEKLMEEIVELAESGIRYTQ 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














MPHVMEVILPMLCSYMSRWWEHGPENNPER 

AEMCCTALNSEHMNTLLGNILKIIYNNLGIDE 

GAWMKRLAVFSQPIINKVKPQLLKTHFLPLM 

EKLKKKAATVVSEEDHLKAEARGDMSEAEL 

LILDEFTTLARDLYAFYPLLIRFGDYNRAKWL 

KEFNPEAEELFRMVAEVFIYWSKSHNFKREE 

QNFWQNEINNMSFLITDTKSKMSKAAVSDQ 

ERKXMKRKGDRYSMQTSLrVAALKRIXPIGL 

NICAPGDQEL1ALAKNRFSLKDTEDEVRDIIRS 

NIHLQGKLEDPAIRWQMALYKDLPNRTDDTS 

DPEKTVERVLD1ANVLFHLEQKSKRVGRRHY 

CLVEHPQRSKKAVWHKLLSKQRKRAWACF 

RMAPLYNLPRHRAVNLFLQGYEKSWIETEEH 

YFEDKLIEDLAKPGAEPPEEDEGTKRVDPLHQ 

LILLFSRTALTEKCKLEEDFLYMAYADIMAKS 

CHDEEDDDGEEEVKSFEEKEMEKQKLLYQQ 

ARLHDRGAAEMVLQTISASKGETGPMVAAT 

LKLGIAILNGGNSTVQQKMLDYLKEKKDVGF 

FQSLAGLMQSCSVLDLNAFERQNKAEGLGM 

VTEEGSGEKVLQDDEFTCDLFRFLQLLCEGH 

NSDFQNYLRTQTGNNTTVNIHSTVDYLLRVQ 

ESISDFYWYYSGKDVIDEQGQRNFSKAIQVA 

KQVFNTLTEYIQGPCTGNQQSLAHSRLWDAV 

VGFLHVFAHMQMKLSQDSSQIELLKELMDLQ 

KDMVVMLLSMLEGNVVNGTIGKQMVDMLV 

ESSNNVEMILKFFDMFLKLKDLTSSDTFKEYD 

PDGKGVIFKRDFHKAMESHKHYTQSETEFLL 

SCAETDENETLDYEEFVKRFHgPAKDIGFNVA 

VLLTNLSEHMPNDTRLQTFLELAESVLNYFQP 

FLGRIEIMGSAKRIERVYFEISESSRTQWEKPQ 

VKESKRQF1FDWNEGGEKEKMELFVNFCED 

TIFEMQLAAQISESDLNERSANKEESEKERPEE 

QGPRMAFFSILTVRSALFALRYNILTLMRMLS 

LKSLKKQMKKVKKMTVKDMVTAFFSSYWSI 

FMTLLHFVASVFRGFFR1ICSLLLGGSLVEGA 

KKIKVAELLANMPDPTQDEVRGDGEEGERKP 

LEAALPSEDLTDLKELTEESDLLSDIFGLDLKR 

EGGQYKLIPHNFNAGLSDLMSNFVPMPEVQE 

KFQEQKAKEEEKEEKEETKSEPEKAEGEDGE 

KEEKAKEDKGKQKLRQLHTHRYGEPEVPESA 

FWKKIIAYQQKLLNYFARNFYNMRMLALFV 

AFAINFILLFYKVSTSSVVEGKELPTRSSSENA 

KVTSLDSSSHRIIAVHYVLEESSGYMEPTVRIL 

PILHTVISFFCTIGYYCLKVPLVEFKREKEVARK 

LEFDGLYITEQPSEDDIKGQWDRLVINTQSFP 

NNYWDKFVKRKVMDKYGEFYGRDRISELLG 

JVXUJSAAJLlJr oivA.t\jDi\JSJSj AJSJUooJLoA V L»JN OLD 

VKYQMWKLGWFTDNSFLYLAWYMTMSVL 

GHYNNNFFFAAHLLDIAMGFKTLRTILSSVTH 

NGKQLVLTVGLLAVWYLYTWAFNFFRKF 

YNKSEDGDTPDMKCDDMLTCYMFHMYVGV 

RAGGGIGDEIEDPAGDEYEIYRHFDITFFFFVI 

VILLAIIQGLIIDAFGELRDQQEQVKEDMETKC 

FICGIGNDYFDTVPHGFETHTLQEHNLANYLF 

FLMYLtNKDETEHTGQESYVWKMYQERCWE 

FFPAGDCFRKQYEDQLN 


446 


1796 


A 


3592 


1 


355 


AGLELLNSDDPPALASQSAGITGVTRTPSLFF* 
DTVLLCCSGWSAVAPSRLTAA1J 7 S*AQAVCL 
SLPRSWDYRRW/PPHPANFCIFCRDE/SLA/ML 
PRLVSNSWTQA1LLPRPPKMLGLQV 
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nucleotide insertion 


447 


1797 


A 


3598 


1202 


1070 


LFVGGGP1CPEGASGFAPGPAPAPRVGVDAEV 
GR* V* GAAASQGA/GSLRPRPTGPGHPGAWL 
QVWGAAAVCAGPAM*/AVRAKRGPRAG*EP 
NSPWRSGVLAAVRAVGAGPWP*P*PGCS*ARG 
PSSRSAPGLASGPAAPLLQGVHSSAGPLLCYI 
NGTLALGLKP* * AWGWGEWRPKG 


448 


1798 


A 


3604 


3115 


557 


FRRKGGGGPKDFGAGLKYNSRHEKVNGLEE 

GVEFLPVNNVKKVEKHGPGRWVVLAAVLIG 

LLLVLLGIGFLVWHLQYRDVRVQKVFNGYM 

RTTNENFVDAYENSNSTEFVSLASKVKDALKL 

LYSGVPFLGPYHKESAVTAFSEGSVIAYYWSE 

FSIPQHLVEEAERVMAEERWMLPPRARSLKS 

FWTSWAFPTDSKTVQRTQDNSCSFGLHAR 

GVELMRFTTPGFPDSPYPAHARCQWALRGD 

ADSVLSLTFRSFDLASCDERGRHLVVTVYNTVL 

SPMEPHA\LVQLCGTYPPSYNLTFHS\S\QNVL 

LITLITNTERRHPG\FEATFFQLPRMSSCGGRL 

RKAQGTFNSPYYPGHYPPNIDCTWNIEVPNN 

QHVKVRFKFFYLLEPGVPAGTCPKDYVEING 

EKYCGERSQFWTSNSNKITVRFHSDQSYTDT 

GFL AEYLS YDS SDPCPGQFTCRTGRCIRKBLR 

CDGWADCTDHSDELNCSCDAGHQFTCKNKF 

CKPLFWVCDSLNDCGDNSDEQGCSCP\AQTF 

RCSNGKCLSKSQQCNGKDDCGDGSDEASCP 

KVN WTCTKHTYRCT NGLCLSKGNPECDGK 

EDCSDGSDEKDCDCGLRSFTRQARWGGTD 

ADEGEWPWQVSLHALGQGHICGASLISPNWL 

VSAAHCYIDDRGFRYSDPTQWTAFLGLHDQS 

QRSAPGVQERRLKRIISHPFFNDFTFDYDIALL 

ELEKPAEYSSMVRPICLPDASHVFPAGKAIWV 

TGWGHTQYGGTGALILQKGEIRVINQTTCEN 

LLPQQITPRMMCVGFLSGGVDSCQGDSGGPL 

SSVEADGRIFQAGWSWGDGCAQRNKPGVY 

TRLPLFRDWIKENTGV 


449 


1799 


A 


3618 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQ 
EMTRRPSLMAGRQHGWSAQQSATVANPVPG 
ANPDLLPHFLGEPEDVYIVKNKPVLLVCKAV 
PATQIFFKCNGEWVRQVDHVIERSTDGSSGLP 
TMEVRINVSRQQVEKVFGLEEYWCQCVAWS 
SSGTTKSQKAYIRIAYLRKNFEQEPLAKEVSL 
EQGIVLPCRPPEGIPPAE 


450 


1800 


A 


3620 


1 


2676 


MEPSLGQGMDLTCPFGVSPACGAQASWSIFG 

ADAAEVPGTRGHSQQEAAMPHIPEDEEPPGE 

PQAAQSPAGQQGPPTAGVSCSPTPTIVLTGDA 

TSPEGETDKNLANRVHSPHKRLSHRHLKVST 

ASLTSVDPAGHIIDLVNDQLPDISISEEDKKKN 

LALLEEAKLVSERFLTRRGRKSRSSPGDSPSA 

VSPNLSPSASPTSSRSNSLTVPTPPEGDEADVS 

SPHPGEPNVPKGLADRKQNDQRKVSQGRLAP 

RPPPVEKSKE1AIEQKENFDPLQYPETTPKGLA 

PVTNSSGKMALNSPQPGPVESELGKQLLKTG 

WEGSPLPRSPTQDAAGVGPPASQGRGPAGEP 

MGPEAGSKAELPPTVSRPPLLRGLSWDSGPEE 

PGPRLQKVLAKLPLAEEEKRFAGKAGGKLAK 

APGLKDFQrQVQPVRMQKLTKLREEHILMRN 

QNLVGLKLPDLSEAAEQEKGLPSELSPAIEEE 

ESKSGLDVMPNISDVLLRKLRVHRSLPGSAPP 

LTEKEVENVFVQLSSAFRNDSYTLESRINQAE 

RERNLTEENTEKELENFKASITSSASLWHHCE 

HRETYQKLLEDIAVLHRLAARLSSRAEWGA 
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E>=Aspartic Acid, E=GIutamic Acid, 
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VRQEKRMSKATEVMMQYVENLKRTYEKDH 

AELMEFKKLANQNSSRSCGPSEDGVLRTARS 

MSLTLGKKMPRKRVSVAVVPKFNALNLPGQ 

TPSSSS1PSLPALSESPNGKGSLPVTSALPALLE 

NGKTNGDPDCEASAPALTLSCLEELSQETKA 

RMEEEAYSKGFQEGLKKTKELQDLKEEEEEQ 

KSESPEEPEEVEETEEEEKDPRSSKLEELVHFL 

QVMYPKLCQHWQVIWMMAAVMLVLTVYL 

GLYNSYNSCAEQADGPLGRSTCSAAQKDSW 

WSSGLQHEQPTEQ 


451 


1801 


A 


3623 


504 


198 


QLIQHQTVHTGRKLYECKECGKAFNQGSTLI 
RHQRIHTGEKPYECKVCGKAFRVS SQLKQHQ 
RIHTGERPYQCKELKGRGAEMLAVLAVKEQ 
NRTPVNYGK 


452 


1802 


A 


3628 


2 


195 


MTCLHSAKAFHY* SSCSFSCEEGFALIGPE VV 

QCTALGVWTAPAPVCIAVQCQHLEALNEGT 

MG*DYPFTAFAYGSSCKYECHTVYRVRGLD 

MLHSRGCYLWNGHFTT*EAISCEPLERPCH* S 

V*CSFSCEEGFALIGPEWQCTALGVWTAPAP 

VCIAVQCQHLEALNEGTMG 


453 


1803 


A 


3637 


662 


142 


IOAKGLGIWHVPNKSPMOHWR\KGSLLRYRT 
DTGFLQTLGHNLLGIYQKYPVKYGEGKCWT 
DNGPVIPVVYDFGDAQKTASYYSPYGQREFT 
AGFVQFRVFNNERAANALCAGMRVTGCNTE 
HHCIGGGGYFPEASPQQCGDFSGFDWSGYGT 
\HVGYSSSREITE\AAVLLFYR 


454 


1804 


A 


3641 


1 


362 


TQVHPAMLGLDELGRSGCGHCTQADLRFGD 
AAGRDPGQDNDRNTAEPAFPPPPRVMAAAA 
ALRAPAQSSVTFEDVAVNFSLEEWSLLNEAQ 
GCLYHDVMLETLTLISSLGKVL1LNCDLS 


455 


1805 


A. 


3646 


2 


414 


AAAGRGASGALTGEGGGEQGRRVGLGSRAH 
SLLLGPTFNSCQVSSQPPRVAGLGLPLKHEPS 
RPQPPSPRGPRTVRAGVPGAHPQDTPCPEFVR 
PRKVPLVGEAPGLPPEERSRGWRRDTPGLQE 
SRVRAPSYDDIT 


456 


1806 


A 


3656 


396 


8 


QP/SFNSYLTLYTKNNLKSMKDLNVNTEMIK 
LLELKNIHNLG*AKFFLN*IQKALIKRKILIHW 
P/LIKIK/SFCSLSDTIKKMKRQTIVWEQTFIIHI 
SVKELVSRTYEAFLQFNKTVNRPVFDIKKEQK 
F 


457 


1807 


A 


3660 


14 


1961 


SEAKLGGPTGMDLWQLLLTLALAGSSDAFSG 

SEATAAILSRAPWSLQS VNPGLKTNS SKEPKF 

TKCRSPERETFSCHWTDEVHHGTKNLGPJQLF 

YTRRNTQEWTQEWKECPDYVSAGENSCYFN 

SSFTSIWIPYCIKLTSNGGTVDEKCFSVDEIVQ 

PDPPIALNWTLLNVSLTGIHADIQVRWEAPRN 

ADIQKGWMVLEYELQYKEVNETKWKMMDP 

ILTTSVPVYSLKVDKEYEVRVRSKQRNSGNY 

GEFSEVLYVTLPQMSQFTCEEDFYFPWLLIIIF 

GIFGLTVMLFVFLFSKQQRIKMLILPPVPVPKI 

KGIDPDLLKEGKLEEVNTILA1HDSYKPEFHS 

DDSWVEFIELDIDEPDEKTEESDTDRLLSSDH 

EKLHTNLGVKDGDSGRTSCCEPDILETDFNAH 

D1HEGTSEVAQPQRLKGEADLLCLDQKNQNN 

SPYHDACPATQQPSVIQAEKNKPQPLPTEGAE 

STHQAAHIQLSNPSSLSNIDFYAQVSDITPAGS 

WLSPGQKNKAGMSQCDMHPEMVSLCQENF 

LMDNAYFCEADAKKCIPVAPHIKVESHIQP\S 

LNQEDIYITTESLT\TAAGSP\GTGEHVPGSEM 
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PVPDYTSIHIVQSPQGLILNATALPLPDKEFLS 
SCGYVSTDQLNKIMP 


458 


1808 


A 


3663 


154 


462 


TRAPASGRSGAGLALSANAPDSGGHPGATEG 
PAGSLAHASGSARGTWRVRGRGSHGWERTV 
GAGGCANPVPALHSCASAPRGTGRVSALGPK 
TGSSPLSSPKG 


459 


1809 


A 


3664 


902 


135 


LGKYNTSMALFDFVLHNSTGEIRYITEDDVIQ 

SQNALGKYNTSMALFESNSFEKTELESPYYVD 

LNQTIJ^VQVSLHTSDPNLVWIJDTCRASPTSD 

FASPTYDL1KSGCSRDETCKWYPLFGHYGRF 

QFNAFKFLRSMSSVYLQCKVLICDSSDHQSRC 

\NQGCVSRSKRDISSYKWKTDSIIGPIRLKRDR 

SA\NGNSGFQHETHAEETPNQPFNSVHLFSFM 

VLALNVVTVATITVRHFVNQRADYQXYQKLQ 

NY 


460 


1810 


A 


3670 


850 


557 


LGILMSPQVEAGEI*ALLTPPPGCMQFSPLTL/P 
K*WVSPGLTP/PPPEVPSVFLVEPGLPHAGQA 
GLDLUTSGDPPASTSQSARTTDVSHRAQPLAI 
.S 


461 


1811 


A 


3671 


2472 


2099 


IGVLAFETG SCSVTRLYCIGIIMPHCSLDLAGSX 
TSAFRIAGTTSVHHHPQLTFFFFWIETGSHCV 
VQTGL*LLALSNPPALASQIAGISGMSHRAWP 
GLVLYSLEFSLLCASQSLIMLFTCYNE 


462 


1812 


A 


3672 


394 


110 


VKPVNGESKRD* GADTQTCEGE ADEQLQTVN 
CYYD/STKSFFYISCG*K\RKPTWAENRRLNA 
KMFGIPLHSNSDPWGYEEREVIGFHRSRVSRG 
HGS 


463 


1813 


A 


3673 


348 


1 


QRNPFSAGHPQRPPTSGSQSELLAQPRLRPGR 
KSSFSRDQDVW* SQ A VPKRQ* QRNPFS AGHP 
QRPPTSGSQSELLAQPRLRPGRKSSFSRDQDV 
WPGQKPRPSQQQHQMCASPTLGQRSPFALEP 
VPAYHGGRDPFASARPSPVGIPKPRAAPAGG 
GWRRIRPKSSTK 


464 


1814 


A 


3676 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSR 

KVFQLLPSFPTLTRSKSHESQLGNRIDDVSSM 

RFDLSHGSPQMVRRDIGLSVTHRFSTKSWLS 

QVCHVCQKSMIFGVKCKHCRLKCHNKCTKE 

APACRJSFLPLTRLRRTESVPSDINNPVDRAAE 

PHFGTLPKALTKKEHPPAMNHLDSSSNPSSTT 

FSTPSSPAPFPTSSNPSSATTPPVNPSP\GQR\DSR 

FNFPSC/AYFIHHR\Q\QFIFPDISAFAHAAPLPE 

AADGTRLDDQPKADVLEAHEAEAEEPEAGK 

SEAEDDEDEVDDLPSSRRPWRGPISRKASQTS 

VYLQEWDIPFEQVELGEP1GQGRWGRVHRGR 

WHGEVAIRLLJBMDGHNQDHLKLFKKEVMN 

YRQTRHENVVLFMGACMNPPHLAIITSFCKG 

RTLHSFVRDPKTSLDINKTRQIAQEIIKGMGY 

LHAKGIVHKDLKSRNVFYDNG\KWITDFGLF 

\GISGVVPVEGRRENQLKLSHDWLCYLAPEIVR 

EMTPGKDEDQLPFSKAADVYAFGTVWYELQ 

ARDWPLKNQAAEASIWQIGSGEGMKRVLTS 

VSLGKEVSENLSACWAFDLQERPS\FSLLMD 

MLEKLPKLNRRLSHPGHF*KSADINSSKWPR 

FERFGLGVLESSNPKM 


465 


1815 


A 


3679 


8 


803 


IPSPAWWNSTWADTFSLLLALAVALYLGYY 

WACVLQTHRAFCASNTEDLETVVNHIKHRYP 

QAPLLAVGISFGGILVLNHLAQARQAAGLVA 

ALTLSACWDSFETTRSLETPLNSLLFNQPLTA 

GLCQLVERLSY/E'DLQARTIRQFDERYTSVA 
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FGYQDCVTYYKAASPRTKIDAIRIPVLYLSAA 
DDPFSTVCALPKQAAQHSPYVALLITARGGHI 
GFLEGLLPWQHWYMSRLLHQYAKA1FQDPE 
GLPDLRALLPSEDKNS 


466 


1816 


A 


3684 


3 


307 


SSQYIVQSKTKIFL*AAREKQ/RHTCRRFSIRLS 
ANISSQTGEARGQWPSVFKVLKEKKLSTKKS 
FGQK*GR\RKTFPDKQK/LREFDTTRPTIQEML 
TGVLQG 


467 


1817 


A 


3687 


2465 


837 


ELPTPLIAAHQLYNYVADHASSYHMKPLRMA 

RPGGPEHNEYALVSAWHSSGSYLDSEGLRHQ 

DDFDVSLLVCHCAAPFEEQGEAERHVLRLQF 

FWLTSQRELFPRLTADMRRFRKPPRLPPEPE 

APGSSAGSPGEASGLILAPGPAPLFPPLAAEVG 

MARARLAQLVRLAGGHCRRDTLWKRLFLLE 

PPGPDRLRLGGRLALAELEELLEAVHAKSIGD 

IDPQLDCFLSMTVSWYQSLIKVLLSRFPQSCR 

HrQbrDLGTy YLV VLN^Kr J JJCr VLVr.LDMi 

LGKTSLTWFREPFPVQPQDSESPPAQLVSTY 

HHLESVINTACFTLWTRLL*GSGLDH*MSLFL 

ESWAYQIACQRQD*PALLGPRASQTLSDTKG 

FVTMS*GSAAPAWQQEPPSPNTHSH*PIQDSR 

ponr^PRriPT nPFwnTPPrippfTRVQrivwTnwri 

TPPRAPLPESCPL\PLTTVSHLCPL SLRVFTSHL 
DITAGHSHRDDTWVPIPALPLKHLRPPSSPFA 
LGPWVSHPLMRWVQKLSHLHSNPGTGFSMG 
GKQQRN 


468 


1818 


A 


3691 


960 


499 


QTCRKDKRAIYPHFQNE*MNEIKAI*SGTGGI 

QCFHSQNDSAFFFFLFLLETEFCSAA/TVQWH 

DFLSMQPPPPGFKQFTCLSLLSSWNYRR\PPPF 

PGNF\*FLVKTGFPHVGQTGFELLTSSDLAPLA 

SQNGGITGMSPCAWPFFFFFFFGLC 


469 


1819 


A 


3714 


4747 


495 


MAYSWQTDPNPNESHEKQYEHQEFLFVNQP 

HSSS Q VSLGFDQIVDEISGKIPH YESEIDENTFF 

VPTAPKWDSTGHSLNEAHQISLNEFTSKSREL 

SWHQVSKAPAIGFSPSVLPKPQNTNKECSWG 

SPIGKHHGADDSRFSILAPSFTSLDKINLEKEL 

ENENHNYHIGFESSIPPTNSSFSSDFMPKEENK 

RSGHVNIVEPSLMLLKGSLQPGMWESTWQK 

NIESIGCSIQLVEVPQSSNTSLASFCNKVKKIR 

ERYHAADVNFNSGKIWSTTTAFPYQLFSKTK 

FN1HIFIDNSTQPLHFMPCANYLVKDLIAEILH 

FCTNDQLLPKDHILSVWGSEEFLQNDHCLGS 

HKMFQKJDKSVIQLHLQKSREAPGKLSRKHEE 

DHSQFYLNQLLEFMHIWKVSRQCLLTLIRKY 

DFHLKYLLKTQENVYNIffiEVKKICSVLGCVE 

TKQITDAVNELSLILQRKGENFYQSSETSAKG 

LIEKVTTELSTSIYQLnSIVYCNSFYADFQPVNV 

PRCTSYLNPGLPSHLSFTVYAAHNIPETWVHR 

INFPLEIKSLPRESMLTVKLFG1ACATNNANLL 

AWTCLPLFPKEKSILGSMLFSMTLQSEPPVEM 

SEENRSNLEEPLKECIKHIARLSQKQTPLLLSE 

EKKRYLWFYRFYCNNENCSLPLVLGSAPGW 

DERTVSEMHTILRRWTFSQPLEALGLLTSSFP 

DQEIRKVAVQQLDNLLNDELLEYLPQLVQAV 

KFEWNLESPLVQLLLHRSLQSIQVAHRLYWL 

LKNAENEAYFKSWYQKLLAALQFCAGKALN 

DEFSKEQKLIKILGDIGERVRSASDHQRQEVL 

KKEIGRLEEFFQDVNTCHLPLNPALCIKGIDH 

DACSYFTSNALPLKITFINANLMGKNISIIFKA 
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I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N^Asparagine, P=Proline, 
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GDDLRQDMLVLQLIQVMDNIWLQEGLDMQ 

MIIYRCLSTGKDQRLVQMVPDAVTLAKIHRH 

SGLIGPLKENTIKKWFSQHNHLKADYEKALR 

NFFYSCAGWCVVTFILGVCDRHNDN1MLTKS 

GHMFHTDFGKFLGHAQTFGG1KRDRAPFIFTS 

EM\EYF1TEGG\KNPQHFQDFV\ELCCRAYNJIR 

KHSQLLLVNLL\EMMLYAG\LPELSGAQDLKY 

VYNNLRPQDTDLEATSHFTKKIKESLECFPVK 

TRSIERATILGFSKKSSNLYLIQVTHSNNETSL 

TEKSFEQFSKLHSQLQKQFASLTLPEFPHWW 

HLPFTNSDHRRFRDLNHYMEQILNVSHEVTN 

SDCVLSFFI SFAGOOTVFE^RPVYT nFKFPDK 

KPKVQLVISYEDVKLTILVKHMKNIHLPDGSA 

PSAHVEFYLLPYPSEVRRRKTKSVPKCTDPTY 

NEIVVYDEVTELQGHVLMLIVKSKTVFVGAI 

N1RLCSVPLDKEKWYPLGNSU*PLLLFSSFGM 

K"ST FKDFFVPtOMT T SNP1W 


470 


1820 


A 


3718 


430 


75 


SHGSISILNLHQGCVFLPSLPAQGLRCYRCLA 
vr FrtA^p^wspPFT rifrVPvsnK v^v/rwn*/ 

v XjC/Vj/a lj v v OLfrrLiUu vlv ov^rv vo v/lvv^ / 
CPWGARAEGRLSAWDSQISCCKGDLCNAV 
VLAAGSPWALCVQLLLSLGSVFLWALL 


471 


1821 


A 


3723 


891 


494 


LRQSL/NSVPQAGVQWRDSSLQAPPPRFTPLS 
CLSLPSSWDYRRLPPCLANFLYF* *RRGFTML 
ARMVLIS*PRDPPASASQ\STEITGGSHRAQHP 
TDSRDHSERSVKKSHEVISELRMKVIKCKVAF 
SKNPI 


472 


1822 


A 


3734 


443 


251 


GFIET*NFCVSKDTSKKLS/RLPTKWKNVFAN 
* ISDKGLVSRICQELLRHLDAEQ VSSTAGLSL 


473 


1823 


A 


3746 


3 


500 


THASGGARSGAGWAGRGVRAGTEAGRGGIF 

LTLSILRTRDLPSGAMSEGVDLIDI YADEEFNQ 

DPEFNNTDQIDLYDDVLTATSQPSDDRSSSTE 

PPPPVRQEPSPKPNNKTPAILYTYSGLRNRRA 

AVYVGSFSWWTTDQQLIQVIRSIGVYDVGEV 

KFAENRAK 


474 


1824 


A 


3753 


2 


. 5262 


RPLFAREGGIYAVLVCMQEYKTSV\LVQQAG 

LAALKMLAVASSSEIPTFVTGRDSIHSLFDAQ 

MTREIFASIDSATRPGSESLLLTVPAAVILMLN 

TEGCSSAARNGLLLLNLLLCNHHTLGDQIITQ 

ELRDTLFRHSGL'VPRTEPMPTTRTILMMLLNR 

YSEPPGSPVERAALETPIIQGQDGSPELLIRSLV 

GGPSAELLLDLERVLCREGSPGGAVRPLLKRL 

QQETQPFLLLLRTLDAPGPNKTLLLSVLRVIT 

RLLDFPEAMVLPWHEVLEPCLNCLSGPSSDSE 

IVQELTCFLHRLASMHKDYAWLCCLGAKEI 

LSKVLDKHSAQLLLGCELRDLVTECEKYAQL 

YSNLTSSILAGCIQMVLGQIEDHRRTHQPINIP 

FFDVFLRHLCQGSSVEVKEDKCWEKVEVSSN 

PHRASKLTDHNPKTY WESNGSTG SHYITLHM 

WRGVLVROT TT J VASFDSSYMPAP WVFOfi 

DSTSCIGTELNTVNVMPSASRVILLENLNRFW 

PHQIRIKRCQQGGIDTRVRGVEVLGPKPTFWP 

LFREQLCRRTCLFYTiRAQAWSROIAEDHRRL 

LQLCPRLNRVLRHEQNFADRFLPDDEAAQAX 

GKTCWEALVSPLVQNITSPDAEGVSALGWLL 

DQYLEQRETSRNPLSRAASFASRVRRLCHLL 

VHVEPPPGPSPEPSTRPFSKNSKGRDRSPAPSP 

VLPSSSLRNITQCWLSWQEQVSRFLAAAWR 

APDFVPRYCKLYEHLQRAGSELFGPRAAFML 
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ALRSGFSGALLQQSFLTAAHMSEQFARYIDQ 

QIQGGLIGGAPGVEMLGQLQRHLEPIMVLSG 

LELATTFEHFYQHYMADRLLSFGSSWLEGAV 

LEQIGLCFPNRLPQLMLQSLSTSEELQRQFHLF 

QLQRLDKLFLEQEDEEEKRL+EEEEEEEEEEA 

EKELFIEDPSPAISILVLSPRCWPVSPLCYLYHP 

RKCLPTEFCDALDRFSSFYSQSQNHPVLDMG 

PHRRLQWTWLGRAELQFGKQILHVSTVQMW 

LLLKFNQTEEVSVETLLKDSDLSPELLLQALV 

PLTSGNGPLTLHEGQDFPHGOVLRLHEPGPQ 

RSGEALWLIPPQAYLNVEKDEGRTLEQKRNL 

LSCLLVRILKAHGEKGLHIDQLVCLVLEAWQ 

KGPNPPGTLGHTVAGGVACTSTDVLSCILHLL 

GQGYVKRRDDRPQILMYAAPEPMGPCRGQA 

DVPFCGSQSETSKPSPEAVATLASLQLPAGRT 

MSPQEVEGLMKQTVRQVQETLNLEPDVAQH 

LLAHSHWGAEQLLQSYSEDPEPLLLAAGLCV 

HQAQAVPVRPDHCPVCVSPLGCDDDLPSLCC 

MHYCCKSCWNEYLTTRIEQNLVLNCTCPIAD 

CPAQPTGAFIRAIVSSPEVISKYEKALLRGYVE 

SCSNLTWCTNPQGCDRILCRQGLGCGTTCSK 

CGWASCFNCSFPEAHYPASCGHMSQWVDDG 

GYYDGMSVEAQSKHLAKLISKRCPSCQAPIE 

KNEGCLHMTCAKCNHGFCWRCLKSWKPNH 

KDYYNCSAMVSKAARQEKRFQDYNERCTFH 

HQAREFAVNLRNRVSAIHEVPPPRSFTFLNDA 

CQGLEQARKVLAYACVYSFYSQDAEYMDVV 

EQQTENLELHTNALQELLEETLLRCRDLASSL 

RLLRADCLSTGMELLRRIQERLLAILQHSAQD 

FRVGLQSPSVEAWEAKGPNMPGSQPQASSGP 

EAEEEEEDDEDDVPEWQQDEFDEELDNDSFS 

YDESENLDQETFFFGDEEEDEDEAYD 


475 


1825 


A 


3754 


1093 


96 


GTSRNQHSPKTHA*RSS/WPQPPPLFLPPLQPQ 

ATGRRRRRTRTQQRTAALLTDGTTKTGAAW 

SRRPSLCWPSRTTGAPGAK*AVLVRSATPTTN 

PPNPQSPTGAAGBCLRAPGNRAG/SEPSSQEPPP 

DGTR\RPASITGVAQSPATRATPSLPCLHVPAP 

SRGQTLGVRTTGRASRLTVDRSRLSWPGRSA 

RSGGGRWRPNAPRGRWPRAP* SWEPGSWTE 

PWRWPFPAAESPPHRCIYCTNHVSPAGPARPS 

HVYIIKATINSISHrLCRAQSSPWEAAGVWRR 

PAQPAPTSDVNINLLRKPRVKRHDLIYQFLGN 

TLWEEGRQRPPETLQPAR 


476 


1826 


A 


3758 


901 


521 


FFFGNG VSPCPQAGV* WHDLDSLQNLPPGFK 
RFSYLSLPSSWXDYRHVPPRQANFC1F/M+RRG 
FTMLARMVSIS*PRDLPALASQSAGITGVSHH 
APPQMDFTFALLCFAPKGCLPRQKEGGTLNLI 


477 


1827 


A 


3761 


843 


575 


GVISAHCNLRL/CHLPGS SNSPAS ASQ VAGTIG 
ARTTPS* IFVFLVETGFHHVSQDGLDLL/NFVI 
RPRRPLKVLGLQACTRARLPSPLKEL 




15Z5 


A 

A 


11 £.1 

Sloi 


2o7 


I24U 


ITT ¥ CT7UT MAC A CT T^f"! cril cacd t n n/ /~>n «"t r rri 

HJLLor ML W o AZsLD ULEQLSQERHVrCGlviLLGP 

PPVNESTKPSPSPWKLTPPMCSIPPVFPPKSGS 

PTTSWS/PSGHSKLEVERAQTGPFCLHIYCP* P 

GVTDNTTSLLHYIPFPRL\SGLVCFPAH*FPSY 

WTGHSFASQAWLRQVPEVSKHLQCPSAESLL 

TMEYHQPEDPAPGKAGTAEAVIPENHEVLAG 

PDEHPQDTDARDADGEAREREP/RRPSFAA*P 

VWGQFVESPLPEASSAPPGPTLGTLPEVETIRA 

CSMPQELP*SPRTRQPEPDFYCVKWIPWKGE 

QTPI1TQSTNGPLPSPCHHEHPLSSVEGEAPPA 
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EGSDHIG 


479 


1829 


A 


3766 


2 


2152 


YSPIRLLEVCVPLPKIFIKRQAPLKVSLLQDLK 

DFFQKVSQVYVAIDERLASLKTDTFSKTREEK 

MEDIFAQKEMEEGEFKNWIEKMQARLMSSS 

VDTPQQLQSVFESLIAKKQSLCEVLQAWNNR 

LQDLFQQEKGRKRPSVPPSPGRLRQGEESKIS 

AMDASPRNISPGLQNGEKEDRFLTTLSSQSST 

SSTHLQLPTPPEVMSEQSVGGPPELDTASSSE 

DVFDGHLLGSTDSQVKEKSTMKAIFANLLPG 

NSYNPIPFPFDPDKHYLMYEHERVPIAVCEKE 

PSSIIAFALSCKEYRNALEELSKATQWNSAEE 

GLPTNSTSDSRPKSSSPIRLPEMSGGQTNRTTE 

TEPQPTKKASGMLSFFRGTAGKSPDLSSQKRE 

TLRGADSAYYQVGQTGKEGTENQGVEPQDE 

VDGGDTQKKQLINPHVELQFSDANAKFY CRL 

YYAGEFHKMREVILDSSEEDFIRSLSHSSPWQ 

ARGGKSGAAFYATEDDRFILKQMPRLEVQSF 

LDFAPHYFN YI rNAVQQKRFTALAKiLGVYRI 

GYKNSQNNTEKKLDLLVMENLFYGRKMAQ 

VFDLKGSLRNRNVKTDTGKESCDVVLLDENL 

LKMVRDNPLYIRSHSKAVLRTSIHSDSHFLSS 

HLIIDYSLLYGRDDTST^LVVGinjYIRTFrWD 

KKLEMVVKSTGILGGQG*MPTWSPELYRTR 

FCEAMDNYFLMVPDHCTGLGLNC 


480 


1830 


A 


3777 


251 


3 


QGCGSAGTLIHY* *ECKMVQLLWKTV* QFLI 
KLN IxKDPAITLD VYPN E V KNYVRTKTYTQMF 
I/ANFIMAKSWKQPTHPSVRT 


481 


1831 


A 


3779 


333 


3 


EAAIRQPEPNILDVNQIFKDLAMIIHDQGDLID 
SJEANAESSEVLVERAPGQLQRPA\YYQKKSR 
KKMCLVVLVQTAIILICERIM*WYTTKWSPPI 
v l^r v aCr O vJSJr IN 


482 


1832 


A 


3780 


2 


371 


TGGRQGKNDHTSITEKPSRDFNRHLITQNI*M 
PNQDMKSSSNSLIIRKVQIIO > mYHmFTRKA 
KMKTTDKTKYR* GFKAITTLIHC SQDC J£LQ * S 
/L* ENHFMIFPKAEQHITYDTTIPFLR 


483 


1833 


A 


3787 


43 


448 


LMKDLSPYVMETHYILNRLNER/RSMWRHIIG 

KLPNTKDQEKILKAIRGRREVIQGS/RQQYRR 

PAAFSAAEKARRLWCS/VFNIERRNL/CEYPTK 

QEEGKMF* KEKCFKRKE 


484 


1834 


A 


3798 


1 


727 


FFFFETESRSVAQAGVQWCNLGSLQALPPGF\ 

OTJCD A O A CO X / A riTTPTDU* ATJT TT7VTI70TJ T\f\TG 

PC*PGWS* SPDLVIRPP\RLPKCWDYRREPPRP 
A* FFVFLVE\QGFTMLARMVSIS*PQ/CDLPAS 

SVAQAEVQWHDLRSLQAPPPGFIPFSCLSLPG 
SWDYRRPPPRPANF\CIFSRDGVSPC*PGWSRS 
PDLVIRPPRPPKVLGLQA 


485 


1835 


A 


3802 


1 


239 


FFFFEMECLTVSQAGVQWYNLHSLQPLPPGF 
SHCQPGWSAWQPPLH 


486 


1836 


A 


3811 


378 


98 


RYD*SSQSENIP\QKEFLLKYP*CTATLGMRN 

MSIMKKKSIFSAEFYKVSLPSLLLNHLLAIEWG 

FHIEIQLTIHQHFLNYELESDFVHIVEYM 


487 


1837 


A 


3814 


771 


320 


FDPDWTRAAGIRHEKKPKALAYRRENSPGDL 

PPPPLPPPEEEASWAL/GAEGSRQHVLPGAGA 

QWGEESGPGRAPGSPAGAPPR*RGLAP\NSRP 

SFLSRGQGTSTCSTAGSNSSRGSSSSRGSRGPG 

RSRSRSQSRSQSQRPGQKRREEPR 
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488 


L838 


A 


3818 


1 


781 


FRACLLELIPYAPTLSWTACPPAMAGPRGLLP 

LCLLAFCLAGFSFVRGQVLFKGCDVKTTFVT 

HVrC 1 oCAAlKKQ I CP SO WLRJbLPDQn QDCR 

YEVQLGGSMVSMSGCRRKCRKQVVQKACCP 

GYWGSRCHECPGGAETPCNGHGTCLDGMDR 

NGTCVCQENFRGSACQECQDPNRFGPDCQSV 

CSCVHGVCNHGPRGDGSCLCFAGYTGPHCD 

QELPVWQELGFPQNNPRLRKAPNCKCLPG*H 

RNGLIATPNPCRP 


489 


1839 


A 


3822 


934 


669 


FFFSEMESRSVTRLECSGAISAHLRLLGSSNSP 
ASAS*VAGTIGACHHAQLIFVFLVETGFHHVG 
QDGLDLL/NLMIHPPRPPKVLGFQA 


490 


1840 


A 


3825 


79 


9748 


GCQSCWPAWPRLRRRGPASAGARLGRKAPW 

GLPGRVQDGRPLRFCFYLRPRAPFIAPVLSGA 

ASRPEASGDCRAGRETAMATLEKLLMKAFESL 

KSFQQQQQQQQQQQQQQQQQQQQQQQPPPP 

PPPPPPPQLPQPPPQAQPLLPQPQPPPPPPPPPP 

GPAVAEEPLHRPKKELSATKKDRVNHCLTIC 

ENIVAQSVRNSPEFQKLLGIAMELFLLCSDDA 

ESDVRMVADECLNKVIKALMDSNLPRLQLEL 

YKEIKKNGAPRSLRAALWRFAELAHLVRPQK 

CRPYLVNLLPCLTRTSKRPEESVQETLAAAVP 

KJMASFGNF ANDNEIKVLLKAFIANLKS SSPTI 

RRTAAGSAVSICQHSRRTQYFYSWLLNVLLG 

LLVPVEDEHSTLL1LGVLLTLRYLVPLLQQQV 

KDTSLKGSFGVTRKEMEVSPSAEQLVQVYEL 

TLHHTQHQDHNVVTGALELLQQLFRTPPPEL 

LQTLTAVGGIGQLTAAKEESGGRSRSGS1VELI 

AGGGSSCSPVLSRKQKGKVLLGEEEAJLEDDS 

ESRSDVSSSALTASVKDEISGELAASSGVSTPG 

SAGHDIITEQPRSQHTLQADSVDLASCDLTSS 

ATDGDEEDILSHSSSQVSAVPSDPAMDLNDG 

TQASSPISDSSQTTTEGPDSAVTPSDSSEIVLD 

GTDNQYLGLQIGQPQDEDEEATGILPDEASEA 

FRNSSMALQQAHLLKNMSHCRQPSDSSVDKF 

VLRDEATEPGDQENKPCRIKGDIGQSTDDDS 

APLVHCVRLLSASFLLTGGKNVLVPDRDVRV 

SVKALALSCVGAAVALHPESFFSKLYKVPLD 

TTEYPEEQYVSDILNYEDHGDPQVRGATAILC 

GTLICSILSRSRFHVGDWMGTIRTLTGNTFSL 

ADCIPLLRKTLKDESSVTCKLACTAVRNCVM 

SLCSSSYSELGLQLI1DVLTLRNSSYWLVRTEL 

LETLAEIDFRLVSFLEAKAENLHRGAHHYTGL 

LKLQERVLNNVVIHLLGDEDPRVRHVAAASL 

IRLVPKLFYKCDQGQADPWAVARDQSSVYL 

KLLMHETQPPSHFS V STITRIYRG YNLLPSITD 

VTMENNLSRVIAAVSHELITSTTRALrFGCCE 

ALCLLSTAFPVCIWSLGWHCGVPPLSASDESR 

KSCTVGMATMILTLLSSAWFPLDLSAHQDAL 

ILAGNLLAASAPKSLRSSWASEEEANPAATK 

QEEVWPALGDRALVPMVEQLFSHLLKVINIC 

AHVLDDVAPGPAIKAALPSLTNPPSLSPIRRK 

GKEKEPGEQASVPLSPBCKGSEASAASRQSDTS 

GPVTTSKSSSLGSFYHLPSYLKLHDVLKATHA 

NYKVTLDLQNSTEKFGGFLRSALDVLSQILEL 

ATLQDIGKCVEEILGYLKSCFSREPMMATVC 

VQQLLKTLFGTNLASQFDGLSSNPSKSQGRA 

QRLGSSSVRPGLYHYCFMAPYTHFTQALADA 

SLRNMVQAEQENDTSGWFDVLQKVSTQLKT 

NLTSVTKNRADKNAIHNHIRLFEPLVIKALKQ 
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YTTTTCV QLQKQVLDLL AQL VQLRVNYCLL 

DSDQWIGFVLKQFEYIEVGQFRESEAIIPNIFF 

FLVLLSYERYHSKQHGIPKIIQLCDGIMASGR 

KAVTHAIPALQPIVHDLFVLRGTNKADAGKE 

LETQKEVWSMLLRLIQYHQVLEMFILVLQQ 

CHKENEDKWKRLSRQIADIILPMLAKQQMHI 

DSHEALGVLNTLFEILAPSSLRPVDMLLRSMF 

VTPNTMASVSTVQLWISGILAILRVLISQSTED 

IVLSRIQELSFSPYLISCTVINRLRDGD STSTLE 

EHSEGKQIKNLPEETFSRFLLQLVG1LLEDIVT 

KQLKVEMSEQQHTFYCQELGTLLMCLIHEFKS 

GMFRRITAAATRLFRSDGCGGSFYTLDSLNLR 

ARSMITTHPALVLLWCQILLLVNHTDYRWW 

AEVQQTPKRHSLSSTKLLSPQMSGEEEDSDLA 

AKLGMCNREIVRRGALILFCDYVCQNLHDSE 

HLTWLIVNHIQDLISLSHEPPVQDFISAVHRNS 

AASGLFIQAIQSRCENLSTPTMLKKTLQCLEGI 

HLSQSGAVLTLYVDRLLCTPFRVLARMVDIL 

ACRRVEMLLAANLQSSMAQLPMEELNR1QEY 

LQS SGLAQRHQRLYSLLDRFRLSTMQDSLSPS 

PPVSSHPLDGDGHVSLETVSPDKDWYVHLVK 

SQCWTRSDSALLEGAELVNRIPAEDMNAFM 

MNSEFNLSLLAPCLSLGMSEISGGQKSALFEA 

AREVTLARVSGTVQQLPAVHHVFQPELPAEP 

AAYWSKLNDLFGDAALYQSLPTLARALAQY 

LWVSKLPSHLHLPPEKEKDIVKFWATLEAL 

SWHLIHEQIPLSLDLQAGLDCCCLALQLPGL 

WSWSSTEFVTHACSLIYCVHFILEAVAVQPG 

EQLLSPERRTNTPKAISEEEEEVDPNTQNPKYI 

TAACEMVAEMVESLQSVLALGHKRNSGVPA 

FLTPLLRNniSLARLPLVNSYTRVPPLVWKLG 

WSPKPGGDFGTAFPEIPVEFLQEKEVFKEFIYR 

INTLGWTSRTQFEETWATLLGVLVTQPLVME 

QEESPPEEDTERTQINVLAVQAITSLVLSAMT 

VPVAGNPAVSCLEQQPRNKPLKALDTRFGRK 

LSIIRGIVEQEIQAMVSBCRENIATHHLYQAWD 

PVPSLSPATTGALISHEKLLLQINPERELGSMS 

YKLGQVSMSVWLGNSITPLREEEWDEEEEEE 

ADAPAPSSPPTSPVNSRKHRAGVDIHSCSQFL 

LELYSRWILPSSSARRTPAILISEVVRSLLVVS 

DLFTERNQFELMYVTLTELRRVHPSEDEILAQ 

YLVPATCKAAAVLGMDKAVAEPVSRLLESTL 

RSSHLPSRVGALHGVLYVLECDLLDDTAKQL 

IPV1SDYLLSNLKGIAHCVNIHSQQHVLVMCA 

TAFYLIENYPLDVGPEFSASIIQMCGVMLSGS 

EESTPSHYHCALRGLERLLLSEQLSRLDAESL 

V KLS VDKVN VHoPHRAMAAIjGIJVlLTCM YT 

GKEKVSPGRTSDPNPAAPDSESVIVAMERVS 

VLFDRIRKGFPCEARVVARILPQFLDDFFPPQ 

DIMNKVIGEFLSNQQPYPQFMATVVYKVFQT 

LfiiO i OV^OOlVl V XvL/ VY V IVU-iOijOli r 1 V^ivrvr V e\iyU\ 

T WSLS CFFV S ASTSPWV AAILPHYI S RM GKLE 
QVDVNLFCLVATDFYRHQIEEELDRRAFQSV 
LEVVAAPGSPYHRLLTCLRNVHKVTTC 


m 


1841 


A 


3826 


469 


302 


SNPPASASRVAGITGVHQHAWLIFVFLVEMEF 
HHVGQAVLKLLISGDLPVSASQSA 


492 


1842 


A 


3836 


392 


88 


VAPSPMMPDLYFYRDPEEIEKEE*AAAEK\EE 
FQSEWTAW/P/EFTATQSEVADWFKDMQVP 
SVPIQQFPTEDWST*PTMNDWSATSTAQTTE 
WVRITTEWP 
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D=Aspartic Acid, E^Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
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nucleotide insertion 


493 


1843 


A 


3838 


19 


380 


TPSDMNRAFETDTQSIGEKNRSPSEPDYFERK 
KFKRS+EKAHIRYKIDQPEDIPLKVEFLCKHSK 
CTATLSMRNMSLMKKKCSFSEEFVLAFFPSLL 
VCHLLAIKLGFYffilHLTTFNNTF 


494 


1844 


A 


3845 


2 


352 


FFFLRRSL/DSVAQAEAQWLVELGLLQAPPPGF 
KPISLPVGLPSSWDYGRPPPCPANFCIF/M*RRG 
FTVLARMVLIS*PCDPPTLASQGTAITGMSYH 
ARPQDIDFLYAHQGRCWFRLL 


495 


1845 


A 


3847 


1774 


40 


DIFFRRAKEGMGQDEAQFSVEMPLTGKAYL 

WADKYRPRKPRFFNRVHTGFEWNKYNQTHY 

DFDNPPPKIVQGYKFNIFYPDLIDKRSTPEYFL 

EACADNKDFAILRFHAGPPYEDIAFKIVNREW 

EYSHRHGFRCQFANGIFQLWFHFKRYRYRR* 

RPWGTAGRCPRGHSKGASVKLWTPGPLSGL 

QGRGFTSHLRPHLSFARPQFPPI*KGGHH*AC 

HGELRRHWDRLA* GPDATEGALGASFEHEG 

GQQPPADLTVQADTLHRPSARLGGAHRACPK 

QPCHITGHPLGREAEPAAAGAAPALAHRPPF 

ARTGSTE\PGPCWRPIRHCRRDPLWTPTLC\RD 

WPPTHPVLAGGVHFPAAG/IGGCVEVPVSVN 

KGEGLPPGIPPPGLLTGPW\SMRPVTPSFAH1R 
TVAPSHSPFSGQEGRGPHGCHSPGR\SGP\AGR 
LVLQHPTGTSPTEAKRKVPPGPPEGHPTSPVT 
SPRPPTAPPRHPASSGNSSVCFSKKTCRWEKK 
SFVLMELAYWODRMFF 


496 


1846 


A 


3849 


830 


442 


AKSPLPLG*IQWR/NLGSLKLRLPGFK*FTCLG 
LLSSWDYRSLPPRPVNFCILVELGFHHVDQAG 
LKLLTSSALPALASQSAEITGMSHRIWPLPLLR 
RPPVIRIRAPPQRLPFNLITSLKALSPNMATF 


497 


1847 


A 


3859 


2 


393 


ALRKTRRDGIARTGAQPAASWKGTNNYPWR 

LEMAGRPGSQEQSKDRGTGSLPPPSQRPLGPS 

PEGAGPSPPPPGIPRGGGSSSSEGP/PQLLFVPR 

RFPAPKKGLPSDTPHSKAPPTPHLILGGEDSQ 

VPIL 


49S 


1848 




3860 


253 


634 


KNASTVYSSOGDPfCSFFFLLRWSLALVAOAG 
EQ*RDLSSLQPPPPGFK*FSCLSLPSSWD\YRCP 
LPCLANR*FLVETGFHHVGQADLKLLTSGDP 
PTSASESAG1TGVSHRAWPRIHFLYWKTFFL 


499 


1849 


A 


3863 


423 


263 


•APSQISVAFLYAA/DKLFEKEI*KK1PFIIAS/DKI 

KIGnSfLTKEVKYLYTENYITLMKEIKj^TOKW 

KDILY*WIGKmi*KMSTPPKAIYRFNAIPTKIP 

MTFFTEIEKSIIKJI WNHKKPPNTQ SN1EQKE* S 

FCSILLWWGGFLWHMNFMEDFSISVKNVIGI 

LVG1ALNL 


500 


1850 


A 


3865 


2 


15246 


LPRGCLWCLQRSPTPARPQPSRPARSPLPLFP 

DLRPWASDLDIMGDAEGEDEVQFLRTDDEV 

VLQCSATVLKEQLKLCLAAEGFGNRLCFLEP 

TSNAONVPPDLA1CCFVLEOSI.SVRAI OFM1 

ANTVEAGVESSQGGGHRTLLYGHAILLRHAH 

SRMYLS CLTTSRSMTDKL AFD VGL QEDATGE 

ACWWTMHPASKQRSEGEKVRVGDDIILVSVS 

SERYLHLSTASGELQVDASFMQTLWNMNPIC 

SRCEEGFVTGGHVLRLFHGHMDECLTISPADS 

DDQRl^VYYEGGAVCTHARSLWRLEPLRIS 

WSGSHLRWGQPLRVRHVTTGQYLALTEDQG 

LVVVDASKAHTKATSFCFRISKEKLDVAPKR 

DVEGMGPPEIKYGESLCFVQHVASGLWLTYA 
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I=Isoleucine, K=Lysine, L=Leucine, 
M«Methionine, N=Asparaginc, PHProline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine l V=V aline, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














APDPKALRLGVLKKKAMLHQEGHMDDALSL 

TRCQQEESQAARM1HSTNGLYNQFIKSLDSFS 

GKPRGSGPPAGTALPIEGVILSLQDLUYFEPPS 

EDLQHEEKQSKLRSLRNRQSLFQEEGMLSMV 

LNCEDRLNVYTTAAHFAEFAGEEAAESWKEI 

VNLLYELLASLIRGNRSNCALFSTNLDWLVS 

KLDRLEASSGILEVLYCVLIESPEVLNIIQENHI 

KSIISLLDKHGRNHKVLDVLCSLCVCNGVAV 

RSNQDLITENLLPGRELLLQTNLINYVTSIRPN 

IFVGRAEGTTQYSKWYFEVMVDEVTPFLTAQ 

ATHLRVGWALTEGYTPYPGAGEGWGGNGV 

GDDLYSYGFDGLHLWTGHVARPVTSPGQHL 

LAPEDVISCCLDLSVPSISFRINGCPVQGVFESF 

NLDGLFFPVVSFSAGVKVRFLLGGRHGEFKF 

LPPPGYAPCHEAVLPRERLHLEPIKEYRREGP 

RGPHLVGPSRCLSHTDFVPCPVDTVQIVLPPH 

LERIREKLAENIHELWALTRIEQGWTYGPVRD 

DNKRLHPCLVDFHSLPEPERNYNLQMSGETL 

KTLLALGCHVGMADEKAEDNLKKTKLPKTY 

MMSNGYKPAPLDLSHVRLTPAQTTLVDRLAE 

NGHNVWARDRVGQGWSYSAVQDIPARRNPR 

LVPYRLLDEATKRSNRDSLCQAVRTLLGYGY 

NIEPPDQEPSQVENQSRCDRVRIFRAEKSYTV 

QSGRWYFEFEAVTTGEMRVGWARPELRPDV 

ELGADELAYVFNGHRGQRWHLGSEPFGRPW 

QPGDVVGCMIDLTENTIIFTLNGEVLMSDSGS 

ETAFREIEIGDGFLPVCSLGPGQVGHLNLGQD 

VSSLRFFAICGLQEGFEPFAINMQRPVTTWFS 

KGLPQFEPVPLEHPHYEVSRVDGTVDTPPCLR 

LTHRTWGSQNSLVEMLFLRLSLPVQFHQHFR 

CTAGATPLAPPGLQPPAEDEARAAEPDPDYE 

NLRRSAGGWSEAENGKEGTAKEGAPGGTPQ 

AGGEAQPARAENEKDATTEKNKKRGFLFKA 

KKVAMMTQPPATPTLPRLPHDVVPADNRDD 

PEIILNTTTYYYSVRVFAGQEPSCVWAGWVT 

PDYHQHDMSFDLSKVRWTVTMGDEQGNV 

HSSLKCSNCYMVWGGDFVSPGQQGRISHTDL 

V1GCLVDLATGLMTFTANGKESNTFFQVEPN 

TKLFPAVFVLPTHQNVIQFELGKQKNIMPLSA 

AMFQSERKNPAPQCPPRLEMQMLMPVSWSR 

MPNHFLQVETRRAGERLGWAVQCQEPLTMM 

ALHIPEENRCMDILELSERLDLQRFHSHTLRL 

YRAVCALGNNRVAHALCSHVDQAQLLHALE 

DAHLPGPLRAGYYDLLISIHLESACRSRRSML 

SEYIVPLTPETRATTLFPPGRSTENGHPRHGLP 

GVGVTTSLRPPHHFSPPCFVAALPAAGAAEAP 

ARLSPAIPLEALRDKALRMLGEAVRDGGQHA 

RDPVGASVEFQFVPVLKLVSTLLVMGIFGDE 

DVKQILKMIEPEVFTEEEEEEDEEEEGEEEDEE 

EKEEDEEETAQEKEDEEKEEEEAAEGEKEEG 

LEEGLLOMKLPESVKLOMCHLLEYFCDOFI O 

HRVESLAAFAERYVDKLQANQRSRYGLLIKA 

FSMTAAETARRTREFRSPPQEQINMLLQFKDG 

TDEEDCPLPEEIRQDLLDFHQDLLAHCGIQLD 

GEEEEPEEETTLGSRLMSLLEKVRLVKKKEEK 

PEEERSAEESKPRSLQELVSHMWRWAQEDF 

VQSPELVRAMFSLLHRQYDGLGELLRALPRA 

YTISPSSVEDTMSLLECLGQIRSLLIVQMGPQE 

ENLMIQSIGNIMNNKVFYQHPNLMRALGMHE 

TVMEVMVNVLGGGESKEIRFPKMVTSCCRFL 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D^Aspartic Acid, E=Glutamic Acid, 
F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M-Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, ' 
Y=Tyrosinc, X=Unknown, *~Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














CYFCRISRQNQRSMFDHLSYLLENSGIGLGM 

QGSTPLDVAAASVIDNNELALALQEQDLEKV 

VSYLAGCGLQSCPMLVAKGYPDIGWKPCGG 

ERYLDFLRFAVFVNGESVEENANVVVRLLIR 

KPECFGPALRGEGGSGLLAAIEEAIRISEDPAR 

DGPGIRRDRRREHFGEEPPEENRVHLGHAIMS 

FYAALIDLLGRCAPEMHLIQAGKGEALRIRAI 

LRSLVPLEDLVGBSLPLQIPTLGKDGALVQPK 

MSASFVPDHKASMVLFLDRVYGIENQDFIXH 

VLDVGFLPDMRAAASLDTATFSTTEMALAV 

NRYLCLAVLPLITKCAPLFAGTEHRAIMVDS 

MLHTVYRLSRGRSLTKAQRDVIEDCLMSLCR 

YERPSMLQHLLRRLVFDVPILNEFAKMPLKLL 

TNHYERCWKYYCLPTGWANFGVTSEEELHL 

TRKLFWGIFDSLAHKKYDPELYRMAMPCLC 

AIAGALPPD Y VD AS YS SKAEKKAT VDAEGNF 

DPRPVETLNVIIPEKLDSFINKFAEYTHEKWAF 

DKIQNNWSYGENIDEELBCTHPMLRPYICTFSE 

KDKEIYRWPIKESLKAMIAWEWTIEKAREGE 

EEKTEKKKTAKISQSAQTYDPREGYNPQPPDL 

SAVTLSRELQAMAEQLAENYHNTWGRKKKQ 

ELEAKGGGTHPLLVPYDTLTAKEKARDREKA 

QELLKFLQMNGYAVTRGLKDMELDSSSIEKR 

FAFGFLQQLLRWMDISQEFIAHLEAVVSSGRV 

EKSPHEQEEKFFAKILLPLINQYFTNHCLYFLS 

TPAKVLGSGGHASNKEKEMITSLFCKLAALV 

RHRVSLFGTDAPAWNCLHILARSLDARTVM 

KSGPEIVKAGLRSFFESASEDIEKMVENLRLG 

KVSQARTQVKGVGQNLTYTTVALLPVLTTLF 

QHIAQHQFGDDVILDDVQVSCYRTLCSIYSLG 

TTKNTYVEKLRPALGECLARLAAAMPVAFLE 

PQLNEYNACSVYTTKSPRERAILGLPNSVEEM 

CPDIPVLERLMADJGGLAESGARYTEMPHVTE 

ITLPMLCS YLPRW WERGPE APP S ALPAGAPPP 

CTAVTSDHLNSLLGNILRIIVNNLGIDEASWM 

KRLAVFAQPIVSRARPELLQSHFIPTIGRLRKR 

AGKWSEEEQLALEAKAEAQEGELLVRDEFS 

VLCRDLYALYPLLIRYVDNNRAQWLTEPNPS 

AEELFRMVGEIFIYWSKSHNFKREEQNFWQ 

NEINNMSFLTADNKSKMAKAGDIQSGGSDQE 

RTKKKRRGDRYSVQTSLIVATLKKMLPIGLN 

MCAPTDQDLITLAKTRYALKDTDEEVREFLH 

NNLHLQGKVEGSPSLRWQMALYRGVPGREE 

DADDPEKIVRRVQEVSAVLYYLDQTEHPYKS 

KKAVWHKLLSKQRRRAVVACFRMTPLYNLP 

THRACNMFLESYKAAWILTEDHSFEDRMIDD 

LSKAGEQEEEEEEVEEKKPDPLHQLVLHFSRT 

ALTEKSKLDEDYLYMAYADIMAKSCHLEEG 

GENGEAEEEVEVSFEEKQMEKQRLLYQQARL 

HTRGAAEMVLQMISACKGETGAMVSSTLKL 

IQALMQTCSVLDLNAFERQNKAEGLGMVNE 

DGTVINRQNGEKVMADDEFTQDLFRFLQLLC 

EGHNNDFQNYLRTQTGNTTTTNIIICTVDYLL 

RLQESISDFYWYYSGKDVIEEQGKRNFSKAM 

SVAKQVFNSLTEYIQGPCTGNQQSLAHSRLW 

DAWGFLHVFAHMMMKLAQDSSQIELLKEL 

LDLQKDMWMLLSLLEGNWNGMIARQMV 

DMLVESSSNVEMILKFFDMFLKLKDIVGSEAF 

QDYVTDPRGLISKKDFQKAMDSQKQFSGPEI 
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ID NO: 
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Fred ic ted 
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nucleotide 
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correspond! 

ng to first 

amino acid 
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peptide 

sequence 
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nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, EKjlutamic Acid, 
F=Phenylalanine, G=Giycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline 3 
Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *«Stop codon, 
/possible nucleotide deletion, \=possible 
nucleotide insertion 














QFLLSCSEADENEMINCEEFANRFQEPARDIG 

FNVAVLLTNLSEHVPHDPRLHNFLELAESILE 

YFRPYLGRIEIMGASRRIERIYFEISETNRAQW 

EMPQVKESKRQFIFDVVNEGGEAEKMELFVS 

FCEDTIFEMQIAAQISEPEGEPETDEDEGAGA 

AEAGAEGAEEGAAGLEGTAATAAAGATARV 

VAAAGRALRGLSYRSLRRRVRRLRRLTAREA 

ATAVAALLWAAVTRAGAAGAGAAAGALGL 

L WGSLFGGGL VEGAKKVTVTELL AGMPDPT 

SDEVHGEQPAGPGGDADGEGASEGAGDAAE 

GAGDEEEAVHEAGPGGADGAVAVTDGGPFR 

PEGAGGLGDMGDTTPAEPPTPEGSPILKRKLG 

VDGVEEELPPEPEPEPEPELEPEKADAENGEK 

EEVPEPTPEPPKKQAPPSPPPKKEEAGGEFWG 

ELEVQRVKFLNYLSRNFYTLRFLALFLAFAIN 

FILLFYKVSDSPPGEDDMEGSAAGDVSGAGS 

GGSSGWGLGAGEEAEGDEDENMVYYFLEES 

TGYMEPALRCLSLLHTLVAFLCIIGYNCLKVP 

LVIFKREKELARKLEFDGLYITEQPEDDDVKG 

QWDRLVLNTPSFPSNYWDKFVKRKVLDKHG 

DIYGRERIAELLGMDLATLEITAHNERKPNPP 

PGLLTWLMSIDVKYQIWKFGVIFTDNSFLYLG 

WYMVMSLLGHYNNFFFAAHLLDIAMGVKTL 

RTELS 5 VTHNGKQL VMT VG LL A W V YL YT V V 

AFNFFRKFYNKSEDEDEPDMKCDDMMTCYL 

FHMYVGVRAGGGIGDEIEDPAGDEYELYRVV 

FDITFFFFVIVILLAIIQGLIIDAFGELRDQQEQV 

KbDMb 1 KLr lLulCibD Y rD 1 1 rnur b 1 H 1 Lfab 

HNLANYMFFLMYLrNKDETEHTGQESYVWK 

MYQERCWDFFPAGDCFRKQYEDQLS 


501 


1851 


A 


3869 


467 


665 


VIVAIYCQLIFDKGAKTIQ*PFQQIAL/CKRMK 
LGPCFTPCGKINSEWIRELSVRVKTIKHLEIGV 
N 


502 


1852 


A 


3888 


1042 


724 


SGMQWRDLTPLQPLPPRFKQFSCLSLPGSWD 
YRHAPVPLLTN r\ ¥ rL V bMGh L Y V UQ AuKKJLL 
ASSDQS ALASQ S AGITGISTAPGPPFFFLNFEA 
GSCSVAQAGVQ 




1 Q<1 

lo j 5 


A 

A 




1773 


1193 


b VUbybO V(j*QArubLQLv^ 1 JrCrLN/ VoCLLbK 
QD YRSSLPHLASCC YYYYYY/VFL* RRGLTTL 
VQGGLKLLPSSNPFASAP*TAGITGMSHCAGP 
HFNF*MFRKISCIRE*F*HTRIYDIPFL1LFFKET 
WVLLCYPGWPQIPGLKPSSCLRLLSSWDHRC 
APPCPASFHFHVDRVSPPCPGLVSITFKMLLL 
L 


504 


1854 


B 


3896 


279 


70 


MVSKSKSILMSYNHVELTFSDMKKMPEAFRR 

TQKHTIYLIPYQV1FWSTGKDAMRSFMMPFY 

QKEYYENQ* 


505 


1855 


A 


3899 


2 


1396 


EPGVPTKKTWFDKPDFNRTNSPGFQKKVQFG 

NENTKLELRKVPPELNNISKLNEHFSRFGTLV 

rNLl^VAlNODrbUALlvrAl YbbAisJvAlaMbA 

\^NNRFIKVYWHREGSTQQLQTTSPKVMQPL 

VQQPILPWKQSVKERLGPVPSSTIEPAEAQS 

ASSDLPQVLSTVLL A* QKQCHQLL/WKAAQKT 

LLVSTSAVDNNEAQKKKQEALKLQQDVRKR 

KQE1LEKHIETQKMLISKLEKNKTMKSEDKAE 

IMKTLEVLTKNITKLKDEVKAASPGRCLPKSI 

KTKTQMQKELLDTELDLYKKMQAGEEVTEL 

RRKYTELQLEAAKRGILSSGRGRGIHSRGRGA 

VHGRGRGRGRGRGVPGHAVVDHRPRALEIS 
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Amino acid sequence (A= Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso leucine, K=Lysine f L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=G lutamine, R=Arginine, S=Serine, 
T=Threonine 9 V=Valine, W=Tryptophan, 
Y=Tyrosinc, X=*Unknown, *= s Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














AFTESDREDLLPHFAQYGEIEDCQIDDSSLHA 
VITFKTRAEAEAAAVHGARFKGQDLKLAWN 
KPVTNISAVETEEVEPDEEEQREIIIA 


506 


1856 


A 


3911 


1952 


919 


DAELSGTLSLVLTQCCKRJKDTVQKLASDHK 

DIHSSVSRVGKABDKNFDSDISSVGIDGCWQA 

DSQRLLNEVMVEHFFRQGMLDVAEELCQES 

GLSVDPSQKEPFVELNRILEALKVRVLRPALE 

W AVSNREMLI AQNS SLEFKLHRLYFISLLMG 

GTTNQREALQYAKNFQPFALNHQKDIQVLM 

GSLVYLRQGIENSPYVHLLDANQWADICDIFT 

RDACALLGLSVESPLSVSFSAGCVALPALINIK 

AVIEQRQCTGVWNQKI>ELPIEV\DLG*KSAGY 

HSIFACPJLRQQTTDNNPPMKLVCGHIISRDAL 

NKMFNGSKLKCPYCPMEQSPGDAKQEFF 


507 


1857 


A 


3936 


439 


18 


SHPFSPAPGICPDAPPPLPRPSKGLGHPGTAGA 
PGSGARCHPPSTCSPSWASPG*GAKASPALPR 
SHGVTLLCKAQAHLCRGEDSKDASGSTSQA 
WEPG* G A WGMPRCQGPALGSCFCPPGTTVQ 
RPAKQRDKRNRHLGR 


508 


1858 


A 


3944 


120 


412 


WCPAGTLDFPGPQEMVLLEIEVMNQLNHRNL 
IQL YAAIETPHEI VLFME\YECPK* W* GLGGGT 
TRHGASRsGGVCAHSIEGGELFERIVDEDYHLT 
EV 


509 


1859 


A 


3949 


31 


392 


LTKTPSPREKGRGVLS VLLMMI* KCRVIF VKIP 
MVFFLQNFC/RnLNVA\WTGD*PNTL*KEQRG 
ITFSDSKS* YKATKIKTMW YCHKNRYID/ERN 
RIEIPEINPCICDKIIFRJKXSMTTQ 


510 


I860 


A 


3954 


1013 


885 


FSETRACCPRLEHSGRIEAHCSLNEPGSSDPPT 
SASSVAATTG 


511 


1861 


A 


3956 


1 


1054 


PPAWAPRSPLIWAPTSGRHPCRAALPWSTSSV 

RWQPSEKQPPPPAHRGPADSLSTAAGAAELS 

AEGAGKSRGSGEQDWVNRPKTVRDTLLALH 

QHGHSGPFESKFKKEPALTAVARTARKRKPS 

PEPEGEVGPPKVTTERPSRGCPHPQRGSRSP+L 

LHPLLCLRHHPLPHL1PTGPHRLKRPRM\P\SP 

MAALILVADNAGGSHASKDANQVHSTTRRN 

SNSPPSPSSMNQRRLGPREVGGQGAGNTGGL 

EPVHPASLPDS SLATS APLCCTLCHERLEDTH 

FVQCPSVPSHKFCFPCSRQSIKQQGASGEVYC 

PSGEKCPLVGSNVPWAFMQGEIATILAGDVK 

VKKERDS 


512 


1862 


A 


3957 


1086 


3 


QDRARLDCSSATSAHCNLRLPGS*DSPASASR 
VAGTTDTHHHTWLDLGSSVQTGFDHVGQAG 
LELLTSGDPPIS ASES AGIMGMSHCVWP* S WG 
LSHHMAPPQGDGGRARGTPGPEQSFWNLSC 
H*PRCQVPS*LMTQL/FWGRHQYNPTMKRGK 
LRHREACSLPLPGEGEPGLQPSSV* SQNPCS SPL 
FHHGL*AWLWCPELLLQGQARRH+RSPPS/FK 
CPATLSLTAWSQTKRLRSQFLLLPWL* RAL* H 

SYF*DTESHLVAQAGVQWRDLGSLQPPCPRL 
KVRFSRLSPPSSYTHRYVPSHLAESCISSRDRIP 
PSRPDRSRNSNSLSR 


513 


1863 


A 


3961 


3038 


476 


VALTTSMCCNKQVTVIDKIKSASIADRCGALH 

VGDHE-SIDGTSMEYCTLAEATQFLANTTDQ 

VKLE1LPHHQTRLALKGPDHVKIQRSDRQLT 

WDSWASNHSSLHTNHHYNTYHPDHCRVPAL 

TFPKAPPPNSPPALVSSSFSPTSMSAYSLSSLN 

MGTLPRSLYSTSPRGTMMRRRLKKKDFKSSL 



201 



WO 01/57188 



PCT/US01/03800 



orXl LU 
NO: of 
nucl- 
eotide 
seq- 
uence 


PCA ¥¥*> 

NO: of 
peptide 
seq- 
uence 


Met 
hod 


curt 

ID NO; 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 
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M=Methionine, N'-Asparagine, P=Protine, 
Q=Glutamine, R-Arginine, S=Serine, 
T^Threonine, V=V aline, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














SLASSTVOLAGQWHTETTEWLTADPVTGF 

GIQLQGSVFATETLSSPPLISYIEADSPAERCG 

VLQIGDRVMAXNGIPTEDSTFEEASQLLRDSSI 

TSKVTLEIEFDVAESVIPSSGTFHVKLPKKHN 

VELGITISSPSSRKPGDPLVISDIKKGSVAHRT 

GTLELGDKLLAIDNIRLDNCSMEDAVQILQQC 

EDLVKLKIRKDEDNSDEQESSGA1IYTVELKR 

YGGPLGMTISGTEEP\FDL*nSSLTKGGLAERT 

GAIHIGDRILVAINSSSLKGKPLSEAIHLLQMAG 

ETVTLKIKKQTDAQSASSPKKFPISSHLSDLGD 

VEEDSSPAQKPGKLSDMYPSHGCPSVDSAVD 

o W Ukjo AMU 1 o\ I u 1 bU 1 \or AoLr Y \N r N i I V 

WRSPKQRGSVLSPVTuXPRSQTYPDVGLSYED 

WDRSTASGFAGAA\DSAETEQEENFWSQALE 

DLETCGQSGILRELEATIMSGSTMSLNHEAPT 

PRSPAGSDRPSFQERS SSRPH YSQTTRSNTLPS 

DVGRKSVTLRKMKQEIKEIMSPTPVELHKVT 

T WT^CTW/TPT^'PO'CQVAn^iT T PV/T\/WVKTTD1> A 
L IlsJJoUJVlIil^rUro YAUUi-LEJMJ V I ViviNlivr A 

GPGDLGGLKPYDRLLQVNHVRTRDFDCCLV 

VPLIAESGNKLDLVISRNPLASQKSIDQQSLPG 

D*SEQNSAFFQQPSHGGNLETREPTNTL 


* 1 A 

314 




A 




833 


oUU 


NLGRSKSKQLFDYLIVIDFESTCWNDGKHHH 
SQEIIEFPAVLLNTSTGQIDSEFQAYVQPQEHPI 
LSEFCMELTGIKQAQVDEGVPLKICLSQFCK 
W1HKIQQQKNIIF ATG1SEPS/DF* SKIMCICYL 
VR*RJSYTY*SKHKSKGC 


515 


1865 


A 


3969 


492 


182 


CRFWGISTHCDTCDPLSPQTTEG**EGDLWSL 
DLLGPEFLARKPLFKTKTYQSTF* SISKNE/FTC 
PNFIIEEGTDLIF\* QVKHNPCHRLTPEEGTVQL 
NRADS 


516 


1866 


A 


3977 


2 


1357 


KMLC/QKESNYIRLKRAKMDKSMFVKIKTLGI 

GAFGEVCLARKVDTKALYATKTLRKKDVLL 

RNQVAHVKAERDILAEADNEWWRLYYSFQ 

DKDNLYFVMDYIPGGDMMSLLIRMGIFPESL 

ARFYIAELTCAVESVHKMGFIHRDIKPDNILID 

KJJljiilKJL 1 L>r lj-LU 1 Ur K W 1 JHl/oJS. Y z l^oCjrUJHJr 

RQDSMDFSNEWGDPSSCRCGDRLKPLERRAA 

RQHQRCLAHSLVGTPNYIAPEVLLRTGYTQL 

CDWWSVGVILFEMLVGQPPFLAQTPLETQM 

KVTMWOTST HTPPOATCT ^PFASDT 1TKT HBfiPF 

DRLGKNGADEIKAHPIF*NQFDFSQ*PEDSRS 

AFKQFP*NHTTPTDTSNFDP\VDPDKLWSDDN 

EEENVNDTLNGWYKNGKHPEHAFYEFTFRRF 

QNTGSEIKNRDLVYV 


517 


1867 


A 


3980 


1358 


1022 


FFFKKFTQSLGFLLFSFSFLFSCFFFFHFVLFCY 
VFLDRVPLCHPGWSAVVQSQVT/VNLPPSWD 
* RCRPPH/L ANLCNFCRDVSFTTLPRL VLNT W A 
OAIFOPOPPKVLGLOV 


518 


1868 


A 


3986 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*F 
SCFSLPE* LG YRHVPPCL ANS VFS VEMG\FLH 
VGQAGLELLTSGDLPALASQSAGITG\SHRAR 
PENGFENIF 


519 


1869 


A 


3994 


751 


126 


NQGLRHVGLCRTCLVNQMFASSILGKSHHHS 

LISINQGHNAXWKAAG\PLPLKAGYC\QSFSPC 

DSLKYG\SWDEKDLTVPQRDTHKRSVLRWIS 

QRGK\LAVEMEEGHCLL\LPLGTECLGIK\PIV 

HLFSSEMGE\NRPMVG\ARHVYSNAALLSFTP 
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Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V = Valine, W—Tryptophan, 
Y^Tyrosinc, X^Unknown, *= , Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














i dpt nrvpiftrK'QnT uarpvtvpct ct TrvnivrnQT 

Ll\A^J^VJOIiiSJTJVijOI^n/\X\j V 1 V roLilJJLrl I LriVlDol 

AHWFADLLLIITLPSYYIPFC 


520 


1870 


A 


3999 


882 


698 


QSFRLSLLSSWDYRHM+PRLANF^TJFFCRDR/ 
SLALLPRLVSNSWPQAILPPRPPKVLGLQT 




lo/l 


A 


/im i 
4U1I 


J34o 


1 1 HQ 
11/0 


brb*b I VSLbAb* ACjVKbHDNbSLQrrbrCjXSSN 
PPTSASHVAGATGTHHHAWLLSV 


522 


1872 


A 


4015 


2 


377 


QGIALLTRMGESVKHVTGGYKLRTRPLEFAA 
IGDYLDTFALKLGTIDRIAQRIEKEEIEYLVELR 
EYGPVYSTWSALEGELAEPLEGVSACIGNCST 
AL*ELTDDMTEDFLFVLREYILYSDSMK 


523 


1873 


A 


4018 


341 


19 


ERVIHNQIQQAQRSPHIFNARRSS/PRPNIVELP 
KVKEVCKTSKS/GQVIYKGVSIRLRANFLAEP 
L*NRREWDEAIKVLKEKQ\FLSKMVYPANLSF 
GNEGDITSFPAK 


524 


1874 


A ' 


4020 


1067 


743 


FFLRWSUDSVAQAGVKWCNLGSLQAPPPGF 
TPFSCLSLPSSWDYRHPPPRLAN+LTNFLCF** 
RQGFTVLARMVLIS*PHDLPASASQSAGITGL 
SHCSWPTSSILS 


525 


1875 


A 


4021 


781 


351 


QFRVIFFFLRRSHSVAQAGMQWHDHSLLQPL 
PPRLKQ/F/SHLSPPSIWDYRRVPPCLVNFSIFF 
VETGSCQPCLQLLGSSNPPASASQSAGIAGISH 
QGQPE* SFDIRFACVIAALRETFQCLCSASRVN 
NK1INRPTHPVESSF 


526 


1876 


A 


4024 


80 


341 


TPSSTSRGTEEQQS SKMAWQRREEKEHLN VR 
RSSAEDGWKADKP/VDG*TPGEDHLPTPSPFQ 
LHMSSESQLHHSVKSPPSLSFRLM 


527 


1877 


A 


4026 


593 


230 


DFYLYPERKKRGQMMTAVSLTTRPQESVAFE 
DVAVYFTTKEWAIMG\PAERALYRDVMLEN 
YGGCGPL*CHPTSKPALVFS\LEQGKESCFSPA 
TGSSLSRNDWRAGWIGYLELRRYTYLS 


528 


1878 


A 


4028 


1160 


242 


GTSELLCIQRWNWGPAFPPRPGLALAPTLQLL 

VEMGSAKSVPVTPARPPPHNKHLARVADPRS 

PSAGILRTPIQVESSPQPGLPAGEQLEGLKHAQ 

DSDPRSPTLGIARTPMKTSSGDPPSPLVKQLSE 

VFETEDSKSNLPPEPVLPPEAPLSSELDLPLGT 

QLSVEEQMPPWNQTEFPSKQVFSKEEARQPT 

ETPVASQSSDKPSRDPETPRSS\GSMRNRWKP\ 

NSSKVL\GKSPLHPSCQDDNSPGTLTLRQGKA 

AFKJ , LSENVSELK\EGA\ILGTGR\LLKTEGRA 

WEQGQD\HDKENQHFPLVES 


529 


1879 


A 


4039 


2 


366 


KDMVLIMEMQSMITMKCPQ YL* E*RKIPDITFC 
CW»GCGSTGILIFCyWS*PL*KTl*QPR*FKQI*T 
UL I IlYblM*bH rFHNAGV*LSDIY PRFMKGYV 
HTEICT*MFIAVLFVWKTWKQF 


530 


1880 


A 


4057 


358 


3 


LLEVNGNTIVTVFTKAQNKKNKGSRSILFKQL 
RKYGSRINLLKSKHDKNICTENYKT*MKEIEA 
/DTDKWKDn^CSWIRRIHMKX)ILCSWIGRTHV 
VKISILPKVNYRFYLISIKJIMAI 


531 


1881 


A 


4061 


50 


278 


TQGTEEIYKISSCEWVQASFSTPLITLHDFKIY 
nl\Al V1KM V W Y WrlKQ'Kr oKN/KlDbbJblfc,PH 
TOQFIFDKGEKDQEKGNSFFNN/MCWKNWIF 
T*KR 


532 


1882 


A 


4069 


19 


368 


NDLLENFKFWE*FKE*LENINGTVTEKETGGV 
YKELSSPKYSGTRQFYGQTISNFPGKIISMVY 
KLFQNTE/TEGRHPISLYEFRITLIT1PNKDNIYL 
QIWMPVSLMNIVTLKCPT 


533 


1883 


A 


4076 


1 


355 


PIRKJTKVAG*KSNTPK*LAFLHn^QFENKI/ 
ITNI/PFIIASKRIKYSGISLTKEMKDLYTETLLR 
KIKEDTNKWKJDI/SCFWVGR/LNIVKMPK/VIC 
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D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H^Histidine, 
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Y^Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














IFNAIPIKMPMMCMAKIEKNSS 


534 


1884 


A 


4088 


3 


1931 


IIDSSTRRMESERSPLYRQLIDLGYLSSSHWNC 

GAPGQDTKAQSMLVEQSEKLRHLSTFSHQVL 

QTRLVDAAKALNLVHCHCr.DTFTNQAFDMQR 

DLQITPKRLEYTRKK£NELYESLMNIANRKQE 

EMKDMIVETLNTMKEELLDDATNN4EFKDVI 

VPENGEPVGTREIKCCIRQIQELnSRLNQAVA 

NKLISSVDYLRESFVGTLERCLQSLEKSQDVS 

VHTTSNYLKQn^NAAYHVEVTFHSGSSVTRM 

LWEQIICQIIQRITWVSPPAITLEWKRKVAQEAI 

ESLSASKXAKSICSQFRTRLNSSHEAFAASLRQ 

LEAGHSGRLEKTEDLWLRVRKDHAPRLARLS 

LESRSLQDVLLHRKPKLGQELGRGQYGVVYL 

CDNWGGHFPCALKSWPPDEKHWNDLALEF 

HYMRSLPKHERLVDLHGSVIDYNYGGGSSIA 

VLLIMERLHRDLYTGLKAGLTLETRLQIALDV 

VEGIRFLHSQGLVHRDIKLKNVLLDKQNRAKI 

TDLGFCBCPEAMMSGSIVGTPIHMAPELFTGK 

YDNSVDVYAFGILFWYICSGSVKLPEAFERCA 

SKDHLWNNVRRGARPERLPVFDEECWQLME 

ACWDGDPLKRPLLGIVQPNn^QGIMNRLCKSx 

NSEQPNRGLDD ST 


535 


1885 


A 


4090 


2 


417 


ALMPHEANYEEIFLKTDKDMDGFESGLEVRE 
IFLKTR/GLP STLL AHJ W ALCDSKDCGKLSKD 
HFALAFHLrAQKLIKGIDPPLVLTPEKISPSNR 
AbLQKV 1 ELI KKrVullr KU 1 ILWK1 1 DS1 WMK 
HNRKRIWLRA 


536 


1886 


A 


4102 


569 


829 


DHQK*KNIPCSWIGRINIVKMSILPKAIYRFSAI 
EQNLEESHYLDFK*YYRAV 


537 


1887 


A 


4104 


54 


281 


SIDCEHLIRRMLVLDPSKRLTIAQIKEHKWML 
IEVPVQRPVLYPQEQENEPSIGEFNEQVLRLM 
HSLGIDQQKTIE 


538 


1888 


A 


4109 


141 


314 


IRHIPLKIRSWSHLKCFYKFILTFFFAGCSQPL 
VPRENITAWMNAIGLHTALPVS 


539 


1889 


A 


4111 


268 


1 


ASRPWGHSYP*FNQQEVDTLKRPIASSEI*MM 
I*KFAT\K3CSPGPYRFTAEFSHTFKEDLVPILW 
PLFPKIYREGTLPHSFYEASITL 


540 


1890 


A 


4142 


198 


2064 


PEPGAGRAATPWGPLFWRGRGSGRCEKAAE 

AALGDFLGLHRRTQQPAVDRLLSDASAQWR 

VRGHGGVRESGRAPQQPGRRRGRRPRKRPR 

GRWRREGCGAGGRGVCV AAWSQRSIAGNN 

DYRLFHKMSNSHPLRPFTAVGEIDHVHILSEH 

IGALLIGEEYGDVTFVVEKKRFPAHRV1LAAR 

CQYFRALLYGGMRESQPEAEIPLQDTTAEAFT 

MLLKYTYTGRATLTDEKEEVLLDFLSLAHKY 

GFPELEDSTSEYLCTELNIQNVCMTFDVASLY 

SLPKLTCMCCMFMDRNAQEVLSSEGFLSLSK . 

TALLNrVIJRDSFAAPEKI)IFLALLN\VCKHNSK 

ITXTUA "CT\Xf\ A\rDT DT \yTOT TTJT T \T\/\fl3DCni T OD 

DAILDAIKVRSESRDMDLNYRGMLIPEENIAT 

MKYGAQWKGELKSALLDGDTQNYDLDHG 

FSRHPIDDDCRSGIEIKLGQPSIINHVRILLWDR 

DSRSYSYFIEVSMDELDWVRVIDHSQYLCRS 

WQKLYFPARVCRYIRIVGTONTVNKIFHIVAF 

ECMFTNKTFTLEKGLIVPMENV ATI ADC AS VI 

EGVSRSRNALLNGDTKNYDWDSGYTCHQLG 

SGAIWQLAQPYMIGSIRVLLWDCDDRSY 


541 


1891 


A 


4146 


282 


778 


GTLGYPNGARGQPQDNFFAHQWSHHPPISAC 
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Y^Tyrosine, X=Unknown 5 *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














HAESENFAFwQDMKWKNKFWGKSLEIVPV 

TWVSLPRFGDHFEWNKVTSC1HNVLSGQRW 

IEHYGEVLIRNTQDSSCHCKITFCKAKYWSSN 

VHEVQGAVLSRSGRVLHRLFGKWHEGLYRG 

PTPGGQCIWKP 


542 


1892 


A 


4147 


44 


433 


SVDAYVCNDIVFSYRTTITLLEGA*LTHRYVA 

QDPKQGQLRSLHLTCDSAPAGSQGTWSTSCR 

INHLIFRGGAQITFLATFDDSPKAVLGDRLLLT 

ANVSSENNTPRTSKTTFQLELSVKDAVYTW 

SSH 


543 


1893 


A 


4153 


678 


11 


TISYPQCLTQMYFLISFANVDTFLLPIMALDH 

YVAICSALQ*CSIITP/ELCQGLPVLA*AGSSLIS 

PVHTVIMSRLAFCSSAQISHFYRDAYLLMKIA 

CSHT*\NQHVFLGAVVLFLAPCAL1LVSYIR1A 

AAILRIPSPTRRRKACSICSSHLSLVTLFYGTV 

LGICI*PPDSFSAQDAIATIMYTVVTSMLNPFIY 

SLMNKEVQEAVRRLFSRGSHSSWCW 


544 


1894 


A 


4158 


3 


538 


LLYAQAGVQ*LNLSSLQPQPAGLKQSSHPSLP 
SS WD YRYSTPHPANFFVEMEFHHVAQAGLEL 
LGSGDLPTSTSHSAGITGV\SHHAPPRLISSEGS 
LLGHLLCLPMVFPLLC VFVLISS SL AGEEAAG 
LRVQKLWPAVVLSHLPVCWFHCSGIWSEVIE 
LKVGREGHVLPWQAHVVEF 


545 


1895 


A 


4160 


1 


412 


HPLGLGLVPSEIFSPQDKKAADGSILAPARGE 

DLEAGLKGSFMDGRLQASVSVFRIQRVGSAM 

QDTASAMPCLPYYPTSHCFMAGGKSRSQGW 

ELELSGEPAPGWQVLAGYTYTQARYLRDASE 

ANVGQPLRPVDPR 


546 


1896 


A 


4174 


1252 


1190 


FFQVFIFLFLIFFKTEFHSCCPGAVQWHDLDSL 
QPPPPRFKGFSCLSLPSSWDYRHAPAHPANFV 
FLVETGFLHV\GQ\ASLELPTSGDTPAS\ASQSA 
GITGVSHHA*PRASGRRCW 


547 


1897 


A 


4176 


3029 


1 


AGPDGLAAPASCQGARGQTRVPGAFSWLAP 

GSHHASEGLAPGVPPAGGVSAQELTAPPQEG 

WGLGAPPAAPRPESDEKRAGSDAVRSFSRGA 

RDSLGQRRLGGTRGAGPAGKGAQRTMGPAS 

GFHSFPPRPHQEPSPRSSCWQHLLWHCPWPQ 

PSRLPRLTPAQLLQGPGVLAAPPGP*HVPGFL 

AQSPWPLPSGPRSP*DPLHQGALVPLPQGGSP 

HTAPHCLPSVLSPAIQQPLLPTAST/SSRSPPAS 

TMAPIPSALAVWEPAGSSPQLSSAPADSS\PLP 

ALPKVLPPWTQKPLLGCLCQSPLPLLSPPDQI/ 

RCPPACSPAAASSFSFESQPCPSAPSKASPAPA 

ALMVGPHHPP* SQQPQSQSVHPHGPGGPQPPL 

AASSLFWMFCQPPPPHPQFLWHRPLPVTGKA 

LAS\PLCFRPAPGSLRQTPLPPQFHIPRPGLSAP/ 

PPPASGTSDSSDSRSPSASAARVWPPA\SPPPP 

AARHRPHPPEYFLSPCPFSCGFPRLLGRPRRPQ 

ALQTPRAWDLPPGSSPAPLCSGPELP*APPPLP 

PrPRVA* LOSGHPPSAQ VPGL W *KC V* GHP1P 

RPVGHS* SGPPHSPPI* APPQAWPLELPPSRQC 

LQPLHLRAAQPLDPCCSLSPPGPPLPVPALPS 

WPGRP*SPSPASSQPPYHAGLPGPQSSPLPPGL 

PQLPSLRSGSQQPLLFFQCPGPGAVWGKGSPQ 

PLSPHPPPP/ARTQTFPVASRSLSPGTAPYSVCL 

TPSRSASSLPEWLASSLPKIPQSSGS\PLGPTSP 

MP*CFHRPSPPLP/LSSPFPA\LRPQAPQFPLHLP 

P*PPAPSPGCPLPPLAQQHQPSPPSPHARSTLT 

PPLWPSLALLP*PLPPPPPVPSFSASLLCSLPAH 
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Y=Tyrosine, X^Unknown, *=Stop codon, 
/^^possible nucleotide deletion, \=possibIe 
nucleotide insertion 














GTPASPGLGRSCLGKPQTLPWISFWPPSGRLA 
PGTWQPW/PVSPAPLSCLSAWDPWELPSPQPQ 
VCSTAELPTSCLLSSPGP\PAFQPPRFGCL*GPP 
GPPGLPPLQSSLSFPPPPPPVPQPPAPPALQWG 
LHLPGGRTK 


548 


1898 


A 


4180 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLFNSTK 

KIQFHQELLVLFWKLCDFNKVGQPRGALQGD 

GEQLPQ*PGGRDSVRLRGVGQSCPSLELSPLG 

PSPHP*KFLFFVLKSSDVLDILVPILFFLNDAR 

ADQSRVGLMHIGVFILLLLSGECNFGVRLNKP 

YSIRWMDIPVFTGTHADLLIV\VFH!aiTSGHQ 

RLQPLFDCLLTIVVNVSPYLKSLSMVTANKLL 

HLLEAFSTTWFLFSAAQNHHLVFFLLEVFNNI 

IQYQFDGNSNLVYAIIRKRSIFHQLANLPTDPP 

TIHKALQRRRRTPEPLSRTGSQGGAPPWRAPA 

PLPLQSQAPSRPVWWLLQALTS*PRSPRCQR 

MAPCGPWNLSPSRAWRMAARLRGSPARHGG 

SSGDRP/HS S ASGQ WSPTPE W VLS WKSKLPLQ 

TIMRLLQVLVPQVEKICIDKGLTDESEILRFLQ 

HGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


549 


1899 


A 


4191 


858 


321 


LPWQRLGVLLSRGKMAVTGWLESLRTAQKT 

ALLQDGRRKVHYLFPDGKEMAEEYDEKTSE 

LLVRKWRVKSALGAMGQWQLEVGDPAPLG 

AGNLGPELIKESNANPIFMRKDTKMSFQWRIR 

NLPYPKDVYSVSVDQKERCnVRTTNKKYYK 

KFSIPDLDRHQLPLDDALLSFA\TPTAP 


550 


1900 


A 


4192 


1 


1980 


IRHTGSDIAGVCGWLLLSGPCGVGLDLDSRLL 

GASAMRRSEVLAEESIVCLQKALNHLREIWE 

LIGIPEDQRLQRTEVVKKHIKELLDMMIAEEE 

SLKERLIKSISVCQKELNTLCSELHVEPFQEEG 

ETTILQLEKDLRTQVELMRKQKKERKQE\LKL 

LQEQDQELCEILCMPHYDIDSASVPSLEELNQ 

FRQHVTTLRETKASRREEF/V S S IKRQI IL CME 

ELDHTPDTSFERJDWCEDEDAFCLSLENIA-RL 

QKLLRQ\LEMQKSQNEAVCEG\LRTQI\RELW 

DRLQIPEEEREAVATIMSGSKAKVRK\ALQ\LE 

VDRLEELEKCKTNGCKVIEAIRVELVQYWDQC 

r YS^bQKyAr ArrLAEDY 1 EoLLQLHDAblVK 

LKNYYEVHKELFEGVQKWEETWRLFLEFER 

KASDPNRFTNRGGNLLKJEEKQRAKLQKMLP 

KLEEELKARIELWEQEHSKAFMVNGQKFME 

YVAEQWEMHRLEKERAKQERQLKNKKQTET 

EMLYGSAPRTPSKRRGLAPNTPGKARKLNTT 

TMSNATANSSIRPIFGGTVYHSPVSRLPPSGSK 

PVAASTCSGKKTPRTGRHGANKENLELNGSI 

LSGGYPGSAPLQRNFSINSVASTYSEFADPSLS 

DSSTVGLQRELSKASKSDATSGILNSTNIQS 


551 


1901 


A 


4194 


3 


1008 


AWHEGLVSSPAIGAYLSASYGDSLWLVATV 

VALLDlUrlLVAVrbbLPbKMKrVbWOAQISW 

KQADPFASLKKVGKDSTVLLMCITVCLSYLPE 

AG\QYSSFF\LYLR\QVIGFG\TVKIAAFIAMVGI 

LSIVAQTAFLSILMRSLGNKNTVLLGLGFQML 

QLAWYGFGSQAWMMWAAGTVAAMSSITFP 

AISALVSRNAESDQQGVAQGIITGIRGLCNGL 

GPALYGF1FYMFHVELTELGPKLNSNNVPLQ 

GAVIPGPPFLFGACIVLMSFLVALFIPEYSKAS 

GVQKHSNSSSGSLTNTPERGSDEDIEPLLQDS 

SIWELSSFEEPGNQCTEL 
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552 



1902 



4197 



14302 



ARPPPAPGSRQQKQKAAPGAAAAAELRGAR 

EPAPARRRGTMADGGEGEDEIQFLRTDDEVV 

LQCTATIHKEQQKLCLAAEGFGNRLCFLESTS 

NSKNVPPDLSICTFVLEQSLSVRALQEMLANT 

VEKSEGQVDVEKWKFMMKTAQGGGHRTLL 

YGHAILLRHSYSGMYLCCLSTSRSSTDKLAFD 

VGLQEDTTGEACWWT1HPASKQRSEGEKVR 

VGDDLILVSVSSERYLHLSYGNGSLHVDAAF 

QQTLWSVAP1SSGSEAAQGYLIGGDVLRLLH 

GHMDECLTVPSGEHGEEQRRTVHYEGGAVS 

VHARSLWRLETLRVAWSGSHIRWGQPFRLR 

HVTTGKYLSLMEDKNLLLMDKEKADVKSTA 

FTFRSSKEKLDVGVRKEVDGMGTSEIKYGDS 

VCYIQHVDTGLWLTYQSVDVKSVRMGSIQR 

KAIMHHEGHMDDGISLSRSQHEESRTARVIRS 

TVFLFNRFIRGLDALSKKAKASTVDLPIESVSL 

SLQDLIGYFHPPDEHLEHEDKQNRLRALKNR 

QNLFQEEGMINLVLECIDRLHVYSSAAHFAD 

VAGREAGESWKSILNSLYELLAALJRGNRKN 

CAQFSGSLDWLISRLERLEASSGILEVLHCVL 

VESPEALNHKEGHIKSIISLLDKHGRNHKVLD 

VLCSLCV CHGVAVRSNQHLICDNLLPGRDLL 

LQTRLVNHVSSMRPNIFLGVSEGSAQYKKWY 

YELMVDHTEPFVTAEATHLRVGWASTEGYSP 

YPGGGEEWGGNGVGDDLFSYGFDGLHLWSG 

CIARTVSSPNQHLLRTDDVISCCLDLSAPSISF 

RINGQPVQGMFENFNIDGLFFPVVSFSAGIKV 

RFLLGGRHGEFKFLPPPGYAPCYEAVLPKEKL 

KVEHSREYKQERTYTRDLLGPTVSLTQAAFT 

PIPVDTSQIVLPPHLERIREKLAENIHELWVMN 

KIELGWQYGPVRDDNKRQHPCLVEFSKLPEQ 

ERNYNLQMSLETLKTLLALGCHVGISDEHAE 

DKVKKMKLPKNYQLTSGYKPAPMDLSFIKLT 

PSQEAMVDKLAENAHNVWARDRIRQGWTY 

GIQQDVKNRRNPRLVPYTPLDDRTKKSNKDS 

LREAVRTLLGYGYNLEAPDQDHAARAEVCS 

GTGERFRIFRAEKTYAVKAGRWYFEFETVTA 

GDMRVGWSRPGCQPDQELGSDERAFAFDGF 

KAQRWHQGNEHYGRSWQAGDWGCMVDM 

NEHTMMFTLNGEILLDDSGSELAFKDFDVGD 

GFIPVCSLGVAQVGRMNFGKJDVSTLKYFTIC 

GLQEGYEPFAVNTNRDITMWLSKRLPQFLQV 

PSNHEHIEVTRIDGTTDSSPCLKVTQKSFGSQN 

SNTDIMFYRLSMPIECAEVFSKTVAGGLPGAG 

LFGPKNDLEDYDADSDFEVLMKTAHGHLVP 

DRVDKDKEATKPEFNNHKDYAQEKPSRLKQ 

RFLLRRTKPDYSTSHSARLTEDVLADDRDDY 

DFLMQTSTYYYSVRIFPGQEPANVWVGWITS 

DFHQYDTGFDLDRVRTVTVTLGDEKGKVHE 

SDCRSNCYMVCAGESMSPGQGRNNNGLEIGC 

WDAASGLLTFIANGKELSTYYQVEPSTKLFP 

AVFAQATSPNVFQFELGR1KNVMPLSAGLFKS 

EHKNPVPQCPPRLHVQFLSHVLWSRMPNQFL 

KVDVSRISERQGWLVQCLDPLQFMSLHIPEEN 

RSVDELELTEQEELLKFHYHTLRLYSAVCALG 

NHRVAHALCSHVDEPQLLYAIENKYMPGLLR 

AGYYDLLIDIHLSSYATARLMMNNEYIVPMT 

EETKSriLFPDENKKHGLPGIGLSTSLRPRMQF 

SSPSFVSISNECYQYSPEFPLDILKSKTIQMLTE 

AVKEGSLHARDPVGGTTEFLFVPLIKLFYTLLI 
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Amino acid sequence (A— Alanine OCysteine, 
D=Aspartic Acid, EKjlutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














MGIFHNEDLKHILQLIEPSVFKEAATPEEESDT 

LEKELSVDDAKLQGAGEEEAKGGKRPKEGLL 

QMKLPEPVKLQMCLLLQYLCDCQVRHR1EAI 

VAFSDDFVAKLQDNQRFRYNEVMQALNMSA 

ALTARKTKEFRSPPQEQINMLLNFKDDKSECP 

CPEEIRDQLLDFHEDLMTHCG1ELDEDGSLDG 

NSDLTIRGRLLSLVEKVTYLKKKQAEKPVES 

DSKKSSTLQQLISETMVRWAQESVIEDPELVR 

AMFVLLHRQYDGIGGLVRALPKTYTINGVSV 

EDTINLLASLGQIRSLLSVRMGKEEEKLMIRG 

LGDIMNNKVFYQHPNLMRALGMHETVMEV 

MVNVLGGGESKEITFPKMVANCCRFLCYFCR 

ISRQNQKAMFDHLSYLLENSSVGLASPAMRG 

STPLDVAAASVMDNNELALALREPDLEKWR 

YLAGCGLQSCQMLVSKGYPDIGWNPVEGER 

YLDFLRFAVFCNGESVEENANVWRLLIRRPE 

CFGPALRGEGGNGLLAAMEEAIKIAEDPSRD 

GPSPNSGSSKTLDTEEEEDDTIHMGNAIMTFY 

SALIDLLGRCAPEMHLIHAGKGEAIRIRSILRS 

LIPLGDLVGVISIAFQMPTIAKDGNVVEPDMS 

AGFCPDHKAAMVLFLDRVYGIEVQDFLLHLL 

EVGFLPDLRAAASLDTAALSATDMALALNRY 

LCTAVLPLLTRCAPLFAGTEHHASLIDSLLHT 

VYRLSKGCSLTKAQRDSIEVCLLSICGQLRPS 

MMQHLLRRLVFDVPLLNEHAKMPLKLLTNH 

YERCWKYYCLPGGWGNFGAASEEELHLSRK 

LFWGIFDALSQKKYEQELFKLALPCLSAVAG 

ALPPD YMESNYVSMMEKQS SMDSEGNFNPQ 

PVDTSNITIPEKLEYFINKYAEHSHDKWSMDK 

LANGWIYGEIYSDSSKVQPLMKPYKLLSEKE 

KEIYRWPIKESLKTMLARTMRTERTREGDSM 

ALYNRTRRISQTSQVSVDAAHGYSPRAIDMS 

NWLSRDLHAMAEMMAENYHNIWAKKKKM 

ELESKGGGNHPLLVPYDTLTAKEKAKDREKA 

QDILKFLQINGYAVSRGFKDLELDTPSIEKRFA 

YSFLQQLIRYVDEAHQYILEFDGGSRGKGEHF 

PYEQEIKFFAKWLPLIDQYFKNHRLYFLSAA 

SRPLCSGGHASNKEKEMVTSLFCKLGVLVRH 

RISLFGNDATSIVNCLHILGQTLDARTVMKTG 

LESVKSALRAFLDNAAEDLEKTMENLKQGQF 

THTRNQPKGVTQIINYTTVALLPMLSSLFEHI 

GQHQFGEDLILEDVQVSCYRILTSLYALGTSK 

SIYVERQRSALGECLAAFAGAFPVAFLETHLD 

KHNIYSIYNTKSSRERAALSLPTNVEDVCPNIP 

SLEKLMEEIVELAESGIRYTQMPHVMEVILPM 

LCSYMSRWWEHGPENNPERAEMCCTALNSE 

HMNTLLGMLKJIYNNLGIDEGAVVMKRLAVF 

SQPONKVKPQLLKTHFLPLMEKLKKKAATVV 

SEEDHLKAEARGDMSEAELLILDEFTTLARDL 

YAFYPLLIRFVDYNRAKWLKEPNPEAEELFR 

MVAbV r 1 Y WbKSHNr KRlifcQNr V V QW EINN 

MSFLITDTKSKMSKAAVSDQERKKMKRKGD 

RYSMQTSLIVAALKRLLPIGLNICAPGDQELIA 

LAKNRFSLKDTEDEVRDIIRSNIHLQGKLEDP 

AIRWQMALYKDLPNRTDDTSDPEKTVERVL 

DIANVLFHLEQKSKRVGRRHYCLVEHPQRSK 

KAVWHKLLSKQRKRAVVACFRMAPLYNLPR 

HRAVNLFLQGYEKSWIETEEHYFEDKLIEDLA 

KPGAEPPEEDEGTKRVDPLHQLILLFSRTALT 

EKCKLEEDFLYMAYADIMAKSCHDEEDDDG 
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Amino A c#»fii ionr»*» ( A = Alpnin/* f\sf"*vctpinf» 

/unino aciu sequence \f\ /\ ia-uiiic \~> aiciuc, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, KHLysine, L=Leucine, 
M~Methionine, N=Asparagine, PHProline, 
Q=Glutamine, R=Arginine f S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X-Unknown } *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














EEEVKSFEEKEMEKQKLLYQQARLHDRGAA 

EMVLQTISASKGETGPMVAATLKLGIAILNGG 

NSTVQQKMLDYLKEKKDVGFFQSLAGLMQS 

CSVLDLNAFERQNKAEGLGMVTEEGSGEKV 

LQDDEFTCDLFRFLQLLCEGHNSDFQNYLRT 

QTGNNTTVNIIISTVDYLLRVQESISDFYWYY 

SGKDVIDEQGQRNFSKAIQVAKQVFNTLTEYI 

QGPCTGNQQSLAHSRLWDAVVGFLHVFAHM 

QMKLSQDSSQIELLKELMDLQKDMVVMLLS 

MLEGNVVNGTIGKQMVDMLVESSNNVEMIL 

KFFDMFLKLKDLTSSDTFKEYDPDGKGVISK 

RDFHKAMESHKHYTQSETEFLLSCAETDENE 

TLDYEEFVKRFHEPAKDIGFNVAVLLTNLSEH 

MPNDTRLQTFLELAESVLNYFQPFLGRiEIMG 

SAKRIERVYFEISESSRTQWEKPQVKESKRQFI 

FDVVNEGGEKEKMELFVNFCEDTIFEMQLAA 

QISESDLNERSANKEESEKERPEEQGPRMAFF 

SILTVRSALFALRYNILTLMRMLSLKSLKKQM 

KKVKXMTVKDMVTAFFSSYWSIFMTLLHFV 

ASVFRGFFRIICSLLLGGSLVEGAKK1KVAELL 

ANMPDPTQDEVRGDGEEGERKPLEAALPSED 

LTDLKELTEESDLLSDIFGLDLKREGGQYKLIP 

HNPN AGL SDLMSNP VPMPE VQEICFQEQKAK 

KGKQKLRQLHTHRYGEPEVPESAFWKKIIAY 
QQKLLNYFARNFYNMRMLALFVAFAINF1LL 
FYKVSTSSWEGKELPTRSSSENAKVTSLDSS 
SHRIIAVHYVLEESSGYMEPTVRILPILHTVISF 
FCIIGYYCLKVPLVIFKREKEVARKLEFDGLYI 
TEQPSEDDIKGQWDRLVINTQSFPNNYWDKF 
VKRKVMDKYGEFYGRDRISELLGMDKAALD 

p^nAPPVWifPvim^cr <! ji ui \rcir>v)? vriAyrw 
rot^/UvCivtNJvi^lM^JJooljS/t VfjFVoiU Viv I i^fvl W 

KLGVVFTDNSFLYLAWYMT 


553 


1903 


A 


4199 


31 


767 


LPELNGRGAGLRRAEPSERGGGAERTQQVAA 
LPLSHGHSHGGGGCRCAAER/VGAARGSAAC 
AYGLYLRIDKGRLQCLNESREGSGRGVFKPW 
ERAD\DRSKFVESDADEELLFNIPFTG\HVKLK 
GIIIMGEDDDSHPSEMRLYKNIPQMSFDDTER 
EPDQTFSLNRDLTGELEYATKISRFSNVYHLSI 
HISKNFGADTTKVFYIGLRGEWTELRRHEVTI 
CNYEASANPADHRVHQVTPQTHFIS 


554 


1904 


A 


4200 


1 


961 


GIPCTEMGNFDNANVTGEIEFAIHYCFKTHSL 

RS SQGKRKTG VQRNTVDPTFQETLKYQ VAPA 

QLVTRQLQVSVWHLGTLARRVFLGEVIIPLAT 

WDFEDSTTQSFRWHPLRAKADKYEDSVPQS 

NGELTVRAKLVLPSRTRKLQEAQEGTDQPSL 

HGQLCLWLGAKNLPVRPDGTLNSFVKGCLT 

LPDQQKLRLKSPVLRKQACPQWKHSFVFSGV 

TPAQLRQSSLELTVWDQALFGMNDRLLGGT\ 

RLGSKGDTAVGGDACSQSKLQWQKVLSSPN 

LWTDMTLVLH 


555 


1905 


A 


4211 


331 


2419 


KENKKARNLRMNQSRSRSDGGSEETLPQDH 

NHHENERRWQQERLHREEAYYQFINELNDE 

DYRLMRDHNLLGTPGEITSEELQQRLDGVKE 

QLASQPDLRDGTNYRDSEVPRESSHEDSLLE 

WLNTFRRTGNATRSGQNGNQTWRAVSRTNP 

NNGEFRFSLEIHVNHENRGFEIHGEDYTDIPLS 

DSNRDHTANRQQRSTVSPVARRTRSQTSVNFN 

GSSSNIPRTRLASRGQNPAEGSFSTLGRJLRNGI 
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Ammo acid sequence (A=Alanine CMjysteine, 
D=Aspartic Acid, IMjIutamic Acid, 
F=Phenylalanine I G^Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S-Serine, 
T-Threonine, V=Valine, W^Tryptophan, 
YHTyrosine, X^Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














GGAAGIPRANASRTNFSSHTNQSGGSELRQRE 

GQRFGAAHVWENGARSNVTVRNTNQRLEPI 

RLRSTSNSRSRSP1QRQSGTVYHNSQRESRPV 

QQTTRRSVRRRGRTRVFLEQDRERERRGTAY 

TPFSNSRLVSRTTVEEGEESSRSSTAVRRHPTIT 

LDLQVR\RIRPGENRDRDSIANRTRSRVGLAE 

NTVT1ESNSGGFRRTISRLERSGIRTYVSTITVP 

LRRISENELVEPSSVALRSILRQtMTGFGELSSL 

MEADSESELQRNGQHLPDMHSELSNLGTDN 

NRSQHREGS SQDRQAQGDSTEMHGENETTQP 

HTRNSDSRGGRQLRNPNNLVETGTLPILRLAH 

FFLLNESDDDDRIRGLTKEQIDNLSTRHYEHN 

alDbbLOKJCbVCIoDY V 1 uNKLKQLrCMtlbr 

HIHCIDRWLSENCTCPICRQPVLGSNIANNG 


556 


1906 


A 


4212 


3 


462 


LQRQRQHPAAAPAVPVRCFTFCFTDIV1MPKR 

KSPENTEGKDGSKVTKQEPTRRSARLSAKPA 

PPKPEPKPRKTSAKKEPGAKISRGAKGKKEEK 

QEAGKEGTAPSENGETKAEEIHISRSTVNVST 

SRGTPPSTLSVKGQIETVRVKGTEN 


557 


1907 


A 


4213 


774 


507 


ARRFSCLTLQTS WGHRHVGPPRPVANF VELVET 
GFLHIGQAGHKLPTSGDPPASASQSARITGMS 
HRTWFLASFLIDSCKNFIVYKIMYTL 


558 


1908 


A 


4225 


3 


1253 


TYRHAEREHPETSSATKVSYDYRHKRPKLLD 

GDQDFSDGRTQKYCKEEDRKYSFQKGPLNRE 

LDCFNTGRGRETQDGQVKEPFKPSKKDSIAC 

TYSNKNDVDLRSSNDKWKEKKKKEGDCRKE 

SNSSSNQLDKSQKLPDVKPSPINLRKKSLTVK 

VD VKLKT VDTFRVAS S YSTERQMSHDL V AVG 

RKSENFHPVFEHLDSTQNTENKPTGEFAQEIIT 

UHQVKANYFPSPGITLHERFS\KMADIHKADV 

NEIPLNSDPEIHRRIDMSLAELQSKQAV1YESE 

QTL1KIIDPNDLRHDIERRRKERLQNEDEHIFHI 

ASAAERDDQNSSFSKNYTTQRKDIITHKPFEV 

EGNHRNTRVRPFKSNFRGGRCQPNYKSGLVQ 

KSLYIQAKYQRLRFTGPRGFITHKFRERLMRK 

KKVP 


559 


1909 


A 


4235 


1 


323 


KFSIPFFLRWSFTLV\PRLEGNDMISVHCNLGL 
LGLSHSPASASQVGGITGTQHHTGLIFGFLIET 
EFHHVGQAGLELLTSGDPPALAFQSAGITGVS 
HHAWLQVLNS 


560 


1910 


A 


4246 


2 


1569 


TLSLLERVLMKDIVTPVPQEEVKTVIRKCLEQ 

AALVNYSRLSEYAKIEGKKREMYELPVFCLA 

SQVMDLTIQNQKDAENVGRLITPAKKLEDTIR 

LAELVIEVLQQNEEHHAEAFAWWSDLMVEH 

AETFLSLFAVDMDAALEVQPPDTWDSFPLFQ 

LL\NDFLRTGLLICGNGK\FHKHLQDLFAPLVV 

R/YMWDLDGSSPIAQSIHRGLLSRESWEPVNN 

GSGTSEDLFWKLDALQTFIRDLHWPEEEFGK 

HLEQRLKLMASDMIESCVKRTR\IAFEVKLQK 

ToMQQLr KVr QrNMAr Lr N VMuLMAKXjMQP 

KLVCSMEMGQEFAKMWHQYHSKIDELIEETV 

KEM1TLLVAKFVTILEGVLAKLSRYDEGTLFS 

SFL SFTVKAA SK YVD VPKPGMD VADA Y VTF 

VRHSQDVLRDKVNEEMYIERLFDQWYNSSM 

NVICTWLTDRMDLQLHTYQLKTLERMVKKTY 

RDFRLQGVLDSTLNSKTYETIRNRLTVEEATA 

SVSEGGGLQGISMKDSDEEDEEDD 


561 


1911 


A 


4257 


1300 


654 


SELVQFLLIKDQKKIPDECRADILKHVIGDYKDI 
FPDLFKRAAERLQYVFGYKLVELEPKSNTYIL 
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Am inn nriH cpdiipiipp ( A— Alaninp (^=f vctpinp 

D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
IHsoleucine, K>=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 

{"fc=f»lnf»minp R=Araininp ^I=^prinp 

T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *==Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














INTLEPVEEDAEMRGDQGTPTTGLLMIVLGLI 
FMKGNTIKETEAWDFLLAL\GVYPTKKHLIFG 
DPKKUTEDFVRQRYLEYRRIPHTDPVDYEFQ 
WGPRTNLETSKMKVLKFVAKVHNQDPKDW 
PAQYCEALADEENRARPQPSGPAPSS 


562 


1912 


A 


4260 


1 


1498 


MVTWLYRFLPTSNMAAKLRSLLPPDLRLQF 

WLHARLQKCFLSRGCGSYCAGAKASPLPGK 

MAMGLMCGRRELLRLLQSGRRVHSVAGPSQ 

WLGKPLTTRLLFPAAPCCCRPHYLFLAASGPR 

SLSTSAISFAEVQVQAPPWAATPSPTAVPEV 

ASGETADVVQTAAEQSFAELGLGSYTPVGLI 

OMt T RTJMT-TVnT ffl PWWP. A f A A PTVR A P n 1C 
v^iNL-JjilrlVlrl YJUJLOJ-»r W WOAlAA^l Vr/\JvL..Lir 

PLIVTGQREAARIHNHLPEIQKFSSRIREAKLA 

GDH1E YYKAS SEM ALYQKKHGIKL YKPLILPV 

TQAPIFISFFIALREMANLPVPSLQTGGLWWF 

QDLTVSDPIYILPLAVTATMWAVLELGAETG 

VQSSDLQWMRNVIRMMPLITLPITMHFPTAV 

T7\yfVWT Q<vMT T?<5T VflV^n P1PAVP.TVT VTPTH? 

r ivi i w i^ooA^i^r oj-< vv^ v o\_/L<r\jr/\ v is. i v i-dvii v^iv 
VVHDLDKLPPREGFLESFKKGWKNAEMTRQ 
LREREQRMRNQLELAARGPLRQTFTHNPLLQ 
PGKDNPPNIPSS\SSSSSKPKSKYPWHDTLG 


JO J 




A 




OZJ 


1 10 


Xip.P.l APTOT1 PPTATJPVrHsJTni QV^VI I PPHM 
IVHjVJ Lfi\Sr 1 x 1 LflLr 1 VKJ1 1 l^IN I \£L,o Vol Ld^rliv^iN 

THGTRRTLSSGPSNNLPLPLSSSATMPSMQCK 
HRSPNGGLFRQSPVK/TPPIPMSFQPVPGGV\L 
PRGSGNPPHGTS1LTAPPALLPHPPTHPTQQSF 

DRMEWGKSVF 


564 


1914 


A 


4270 


3 


368 


ILKRKLSSLNSEVSTIQNTRMLAFKATAQLFIL 
GCTWCLGLLQVGPAAQVMAYLFTHNSLQGF 
FIFLVYCLLSVQQVQKQYQKWFREIVKSKSES 
ETYTLSSKMGPDSKPSEGDVFPRTSE 


565 


1915 


A 


4288 


83 


406 


RNSRPLWCSPPASQPRQAPVSQSCCCPLPSSSS 

PPSALLAPTKPRALGTLRLYECSPELGTTMLP 

PAWLLMLCQAPRPQDPDPRLTQPEKSLQEAP 


566 


1916 


A 


4298 


1041 


229 


LNSSQKLACLIGVEGGHSLDSSLSVLRSFYVL 

GVRYLTLTFTCSTPWAESSTKFRHHMYTNVS 

GLTSFGEKVVEELNRLGMMIDLSYASDTLIRR 

VLEVSQAPVIFSHSAARAVCDNLLNVPDDILQ 

LLKKNGGIVMVTLSMGVLQCNLLANVSTVA 

DHFDHIRAVIGSEFIGIGGNYDGTGRFPQGL\E 

DVSTYPVLIEELLSRSWSEEELQGVLRGNLXR ' 

VFRQVEKVREESRAQSPVEAEFPYGQLSTSCH 

FHLGASEWTPRLLIWR 


567 


1917 


A 


4299 


1 


1106 


GATPLGSVGGRTGKMDAATLTYDTLRFAEFE 
DFPETSEPVWILGRKYSIFTEKDEILSDVASRL 

MIFAQALVCRHLGRDWRWTQRKRQPDSYFS 
vr WAFrnR'K'nQYVQTwnTAnMnvfiPfiif <nr;n 

V LdN/YT 1UI\JS_L/Q I I Dlrl V^iA\^lVlVJ V VJCiVjJVOluV< 

WYGPNTYA Q VLKKL A VFDTW S SL A VHIAMD 
NTVVMEEIRRLCRTSVPCAGATAFPADSDRH 
CNGFPAGAEVTNRPSPWRPLVLLIPLRLGLTD 
INEAYVETLKHCFMMPQSLGVIGGKPNSAHY 
FIGYVGEELIYLDPHTTQPAVEPTDGCFIPDES 
FHCQHPPCRMSIAELDPSIAVVRGGHLSTQAF 
GAECCLGMTRKTFGFLRFFFSMLG 


568 


1918 


A 


4300 


2012 


1843 


SRKFLTITPIVLYFLTSFYTKYDQIHFVLNTVS 
LMSVLIPKLPQLHGVRIFGINKY 


569 


1919 


A 


4302 


186 


531 


WTFCLFL/WWVPESARVVLLTQGHVKEAHRY 
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Amino acid sequence (A— Alanine C=Cysteine, 
D=Aspartic Acid, EKxlutamic Acid, 
F=PhenylaIanine, G=Glycine } H=Histidine, 

T— Tf^rO oi i f>i rt a \? < — f irrtnp T — T eiipinp 
1*— iaUlCUl'lllC, K. - l^yalllC, Lj— IjCULIUC, 

M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/«=possible nucleotide deletion, \=possible 
nucleotide insertion 














LLHCARLNGRPVCEDSFSQEVRVNVCVSMHI 
CVWWGVGCVKCLPPRAHfflWQEKPLGPHRT 
VTESKLEAEGKTKEKAREKERKKKS 




loon 


A 


Ainu 


J 




DP/l/VlV\fV/l! T/^D 15 "D T7/^\/^\\ AT\~\ Tl C/^T VTT T TTIP 

Koui^KVYULluRKKrCjCjMDVLfcGLNLLlTIS 

GKRNKLRVYYLSWLRNKILHNDPEVEKKQG 

WTTVGDMEGCGHYRVVKYERIKFLVIALKSS 

VEVYAWAPKPYHKFMAFKSFADLPHRPLLV 

DLTVEEGQRLKVIYGSSAGFHAVDVDSGNSY 

DIYIPVHIQSQITPHAIIFLPNTDGMEMLLCYE 

DcuVYVInJ YGKlIi^VVLQWGEMrTSVAYIC 

SNQIMGWGEKAffilRSVETGHLDGVFMHKRA 

QRLKFLCERNDKVFFASVRSGGSSQVYFMTL 

NRNCIMNW 


571 


1921 


A 


4309 


9 


524 


ASREMDVTKVCGEMRYQLNKTNMEKDEAE 
KEHREFRAKTNRDLEIKDQEIEKLRIELDESK 
QHLEQEQQKAALAREECLRLTELLGESEHQL 
HLTRQEKDSIQQSFSKEAKAQALQAQQREQE 
LTQKIQQMEAQHDKTENEQYLLLTSQNTFLT 
KLKEECCTLAKKLEQISQ 


572 


1922 


A 


4318 


1 


1119 


GATPLGSVGGRTGKMDAATLTYDTLRFAEFE 

DFPETSEPVWILGRKYSIFTEKDEILSDVASRL 

WFTYRKNFPAIGGTGPTSDTGWGCMLRCGQ 

MDPAQALVCRHLGRDWRWTQRICRQPDSYFS 

VLNAFIDRKDSYYSIHQIAQMGVGEGKSIGQ 

WYGPNTVAQVLKKLAVFDTWS SLAVHIAMD 

NTVVMEEIRRLCRTSVPCAGATAFPADSDRH 

CNGFPAGAEVTNRPSPWRPLVLLIPLRLGLAT 

DINEAYV\ETL\KHCFHGWPQFPG/WHREGK 

PNSAHYFIGYVGEELIYLDPHTTQPAVEPTDG 

LrlrUborHCC^HrrCKMblAbLUrbJAVVRGGH 

LSTQAFGAECCLGMTRKTFGFLRFFFSMLG 


573 


1923 


A 


4333 


363 


1066 


GGVPVGLASKPFQILYGHTNEVLSVGISTELD 
MAVSGSRDGTVIIHTIQKGQYMRTLRPPCESS 
LFLTIPNLAISWEGHIWYSSTEEKTTLK\ERM 
HYICFSINGKYLGSQILKEQVSDICIIGEHIVTG 
SIQGFLSIRDLHSLNLSINPLAMRLPIHCVCVT 
KEYSHILVGLEDGKLIWGVGKPAEVKPSISN 
FISHAVGDYFGSPSFQLffiKSPLGINKLKAKFD 
r d&uoJv 


574 ' 


1924 


A 


4346 


359 


1234 


MDTLEEVTWANGSTALPPPLAPNISVPHRCLL 

LLYEDIGTSRVRYWDLLLLIPNVLFLIFLLWK 

LPSARAKIRITSSPIFITFYILVFWALVGIARA 

WSMTVSTSNAATVADKILWEITRFFLLAIEL 

SVIILGLAFGHLESKSSIKRVLAITTVLSLAYSV 

1 yG 1 LJilL YfDAHJUoAJsDFNIYUHtjGRQF WL 

VSSCFFFLVYSLWILPKTPLKERISLPSRRSFY 

VYAGILALLNLLQGLGSVLLCFDIIEGLCCVD 

ATTFLYFSFFAPLIYVAFLRGFFGSEPKILF 


575 


1925 


A 


4360 


2038 


1512 


GCWWRHPWLASQRDCLDCRIQLAEKFVKAV 

SK"P^RPnMTsIPrRVK"FWT?T PFA/rFK TFVPT V\A 
tjivx ivivij>ir iiv v jvjz. v I rv i ■ ~. r. i v i r, in, ir V f\ i . p.ivf 

KI1KGSSGTPKLSYTGRDDRHFVPMGLYIVRT 
VNEPWTMGFSKSFKKKFFYNKKTKDSTFDLP 
ADSIAPFHICYYGRLFWEWGDGIRVHDSQKP 
QDQDKLSKEDVLSHQMHRA 


576 


1926 


A 


4365 


69 


500 


QVEGRQGREVKRTAWRISPVWRPARCRRRST 
PQP/PE/PGAQQQERHRQGEAPMQALDPRAEP 
GPQAQSHAACQPEPEPPRVLLDPTAARGGVQ 
GRP/GLSRHPGLAPHPQTHTPWPQSGRLPCAS 
EPLPLGGIRPTPGLEPKGRDLM 
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ob(j ID 
NO: of 
nucl- 
eotide 
seq- 
uence 

• 


ofcv<J IXJ 

NO: of 
peptide 
seq- 
uence 


iviet 
hod 


ID NO: 
in 

09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine G^Cysteine, 
D*»Aspartic Acid, EKjlutamic Acid, 
F=Phenylalanine, Glycine, H=Histidine, 
I = Isoleucine, K=Lysnie, L = Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V—V aline, W— Tryptophan, 
Y^Tyrosine, X=Unknown, *«Stop codon, 
/=possibJe nucleotide deletion, possible 
nucieoiiae insenion 


577 


1927 


A 


4366 


785 


502 


SAPPKKKNGVLFLSPRLKSSGAIWVHSTPTLW 
ASSNSRASTPKVAGITGARPHARIIFVFLIEMG 
FHNVGQAGL/DTLTLVICPPQPPICLLGLQM 






A 

c\ 




i 

l 


10 1 


rrrrLrJs.N.oKwV l^Auvv^u\riol^nrrrrurJvKr 

SRLSLLSSWDYRHP/HAANFCIFSRDGWSPYW 

SGWSRTPDLR 


579 


1929 


A 


4383 


1 


224 


FETESHSVTQAGMQWHNLGSLQPMP/PGLKR 
FSCLRLQSSWDHRHAPPHLAHFCIFSRDGVSP 
CWPGWSSTPDLK 


580 


1930 


A 


4397 


410 


94 


SRLKPYSTNVTAKKLPATNIPNLDCFTAKLYQ 
WFKKGIMHILHELFQNKEEGAFPNS/FYEASFT 
LRPKSDRDLAKEEb Y a 1 IbJLLS 1 D TKlLMbKYK 
QLKSSDL 


581 


1931 


A 


4414 


670 


3 


VLVHRQCGG1LRLRRKEAVSVLDSADIEVTDS 

RLPHATIVDHRPQHRWLETCNAPPQLIQGKA 

RSAPKPSQASGHFSVEJLVRGYAGFGLTLGGG 

RDVAGDTPLAVRGLLKDGP\AQRCGRLEVGD 

LVLHINGESTQGLTVHAQAVERIRAGGPQ 

VIRRPLETHPGKPRGVGEPRKGWPSWPDRSP 

DPGGPEVTGSRSSSTSLVQHPPSRTTLKKTRG 

SPE 


582 


1932 


A 


4424 


194 


449 


VLY1RKKKRLEKLRHQLMPMYNFDPTEEQDE 
LEQELLEHGRDAASVQAATSVQAMQGKTTL 
PS\QGPLQRPSRLVFT\DVANAIHV 


583 


1933 . 


A 


4435 


1 


166 


APGPPVPPPGSPPEQMPGPCPASMPP/DPPPGS 
PPEQMPGPCPVSAPP/GPPPGSPPEQMPGPCPV 
aAPFALLQD I o V 


584 


1934 


A 


4439 


1 


628 


SATPQQPSAPQHQGTLNQPPVPGMDESMSYQ 

APPQQLPSAQPPQPSNPPHGAHTLNSGPQPGT 

APATQHSQAGPATGQAYGPHTYTEPAKPKK 

GQQLWNRMKPAPGT\EVSSSTSRSDPLLLPPR 

ALAPTQRASTVVL APSPT/SEKVQNHSGS S AR 

GNLSGKPDDWP/LGHERVCGALLHRL*VGGG 

QGPHGKAAQGGAAGAAAGRLGLYH 


585 


1935 


A 


4463 


10 


144 


HKPVTNSRDTQEVPLEKAKQVLKIIATFKHTT 
SIFDDFAHYEKRQ 


586 


1936 


A 


4464 


1309 


103 


LNAESYVSFTTKLDIPTAAKYEYGVPLQTSDS 
FLRFPSSLTSSLCTDNNPAAFLVNQAVKCTRK 
INLEQCEEIEALSMAFYSSPEILRVPDSRKKVPI 

T»T jf\ C 1 T 7 T r\ C I \n/Tl TD Tj T?TV 1 '1 '\1 7T ADTT T TXT A Oil 

1 VQS1 VlQbLNKl h 1 KKbDTD VLQPTL VNAGH 

FSLCVNVVLEVKYSLTYTDAGEVTKADLSFV 

LGTVSSVWPLQQKFEIHFLQENTQPVPLSGN 

rG Y Y V uJLrL AAGr y rHKuaGlIQ 1 1 NR Y GQL. 1 

CLHSTTEQDCLALEGVRTPVLFGYTMQSGCK 

LRLTGALPCQLVAQKVKSLLWGQGFPDYVA 

rr uN o Kl ur/AUMLU W V r Irir 1 1 y or NKJsJD o L(J 

LPGALVIEVKWTKYGSLLNPQAKIVNVTANLI 

SSSFPEANSGNERTILISTAVTFVDVSAPAEAG 

FRAPP AINARLPFNFFFPFV 


JO / 


1QT7 


A 


AAH 


614 


JO/ 


CKDR7SFTWLPRLVLNSWLQVILLPWPPTGCD 
NKHEPPCPATKRRHSGSI 


588 


1938 


A 


4480 


1720 


1458 


HDLGSLQPPPPGFKRFSCLSLPSSWDYRLMPP 
CPANFCIIII/DFLVETGFHHVGQASHELLTSGD 
PPTSASQSAGITGMSYHTWFGES 


589 


1939 


A 


4487 


922 


332 


APVTTSPRVGQPW/RTALALRSLYRARPSLRC 
PPVELPWAPRRGHRLSPADDELYQRTRISLLQ 
REAAQAMYIDSYNSRGFMINGNRVLGPCALL 
PHSVVQWNVGSHQDITEDSFSLFWLLEPRIEI 
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nucl- 
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seq- 
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NO: of 
peptide 
seq- 
uence 
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hod 


SEQ 
ID NO: 
in 

USSN 
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914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Ammo acid sequence (A= Alanine CMjysteine, 
D=Aspartic Acid, E=GIutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine t K=Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V-Valine, W-Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














VWGTGDRTERLQSQVLQAMRQRGIAVEVQ 
DTPNACATFNFLCHEGRVTGAALIPPPGGTSL 
i bLOQAAQ 


590 


1940 


A 


4492 


1 


472 


FFFFETESRSVAQAGVQWRDLGSLQAPPPGFT 
PFSCLSLPS SWDYRRPPLRPANFFVFL VETGFP 
RFSRDGLDLLT/S/GDPPTSAS QS AGITG VSHR 
ARPKRIGEPRRKCGNAWWPSTSLGDHRVTS 
VPHQGGLPGPIRVAPSSAGQREASQGPPGR 


591 


1941 


A 


4495 


1444 


1116 


IAARFTLAKTWNQLKRP\TMIDSIKKTR\YIYT 
MEYYADTERNEIMSFVAGTWVELEAIILSKLM 
LKDNW VEDT1PQG A V PCT ATAEGMKRLLFAL 
EPWDSSCFPHPSSGV 


592 


1942 


A 


4496 


2 


919 


RTRPLFSGRPTRPVCTMSDERRLPGSAVGWL 

VCGGLSLLANAWGILSVGAKQKKWKPLEFL 

LCTLAATHMLNVAVPIATYSVVQLRRQRPDF 

EWNEGLCKVFVSTFYTLTLATCFSVTSLSYHR 

MWMVCWPVNYRLSNAKKQAGHTVMGIWM 

GSFILSALPAVGWHDTSERFYTHGCRFIVAEI 

GLGFGVCFLLLVGGSVAMGVICTAIALFQTL 

AVQVGRQADHRAFTVPTIVVEDAQGKRRSSI 

DGSEPAKTSLQTTGLVTTIVFIYDCLMGFPVL 

GPFSLADTHLSDLPYTWGDRDSGGACVM 


593 


1943 


A 


4506 


2 


193 


FFFEAESCSVPQAGVQRPDLGWLHAPPP\GSC 
HFPASASQVAGTTHARHHTQLIFVAFLVENGL 
C 


594 


1944 


A 


4507 


1327 


647 


KMAGGVRPLRGLRALCRVLLFLSQFCILSGG 

ESTEIPPYVMKCPSNGLCSRLPADCIDCTTNFS 

CTYGKPVTFDCAVKPSVTCVDQDFKSQKNFII 

NMTCRFCWQLPETDYECTNSTSCMTVSCPRQ 

RYPANCTVR\DHVI ICLGNRTFPKMLYCNWT 

GGYKWVYGLWLLRHHPRWGLGADRF\YLGP 

VAGTASGKLFSFGGLGIWTLIDVLLIGVGYVG 

PADGSLYI 


595 


1945 


A 


4512 


533 


264 


FFFKMESYSVARLECSGAISAPCNLHLLGSNN 
SPASASRV/AGNIGARHHTQQIFVLLVQMRVH 
YVGQDGLDLL/NLMIHPPRSPKVLGLQA 


596 


1946 


A 


4513 


3 


1674 


HASDHLYPNFLVNELILKQKQRFEEKRFKLD 

HSVSSTNGHRWQIFQDWLGTDQDNLDLANV 

NLMLELLVQKKKQLEAESHAAQLQILMEFLK 

VARRNKREQLEQIQKELSVLEEDIKRVEEMS 

GLYSPVSEDSTVPQFEAPSPSHSSIIDSTEYSQP 

PGFSGSSQTKKQPWYNSTLASRRKJRLTAHFE 

DLEQCYFSTRMSRISDDSRTASQLDEFQEOLS 

KF\TRYNSVRPL\ATLSYASDLYNGSQYKSLV 

FEFDRDCDYFAIAGVTKJtlKVYEYDTVIQDA 

VDIHYPENEMTCNSKISCISWSSYHKNLLASS 

DYEGTVILWDGFTGQRSKVYQEHEKRCWSV 

DFNLMDPKLLASGSDDAKVKLWSTNLDNSV 

ASIEAKANVCCVKFSPSSRYHLAFGCADHCV 

tii I ULKJN il^V^rlMVrJ^uHlCJSAVoYAl^ Votj 

EEIVSASTDSQLKLWNVGKPVYCLRSFKGHIN 
EKNFV\GLASNGDYIACGSENNSLYLYYKGLS 
KTLLTFKFDTVKSVLDKDRKEDDTNEFVSAV 
CWRALPDGESNVLIAANS\QGTI^VLELV 


597 


1947 


A 


4518 


536 


824 


RSLALSPGLECSGMISAHCNLHLLGSSDPPTS 
ASQVAEITSVRHHTWLIFCIVLGQMGFHHVGE 
QAGLELLTSAVDPAILPSQSAGIIGMSPHAWPP 


598 


1948 


A 


4524 


1 


384 


FDTEFVNIGGDFDAAAGVFR\CRLPGAYFFSF 
TLGKLPRKTLS VKLMKNRDE VQ AMTYDDGS S 
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bEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


abQ LU 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


CCA 

ID NO: 
in 

f TO OXl 

09/496 
914 


Predicted 
beginning 
nucleotide 
location 
correspondi 
ng to first 
amino acid 
residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine 0=Cysteine, 
D^Aspartic Acid, &=Glutamic Acid, 
F=Phcnylalanine, GOlycine, H=Histidine, 
I— Isoleucine, K— Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 

/^tinccinl^ n i icl ^<rh H ^ H^l^ttnn \— rv^cci K 1 ^ 
/— JJUSjlL'lC UUUIGUllUC UClCllUll* \ pubiiuiv 

nucleotide insertion 














RRREMQSQSVMLALRRGDAVWLLSHDHDG 
YGAYSNHGKYITFSGFLVYPDLAPAAPPGLG 
ASELL 


J 77 


1Q4Q 


A 

A 




J 00 


f /O 


mvj^r At I AJOuO^UVJJL^AUDL^JvCUrlj V r 1 or 
NPE A VCEAGTPAMFQTA WRQMES CS I/AQAG 
VQWRDPGSLHPPPLGFKRFSCLSLPSSWDYK 
HAPPHPANFCIFSRDQVSPCWPGWSRSLDLVT 
PPPWLPKVLGLQA 


600 


1950 


A 


4529 


776 


334 


FFFETESCYVAQAGVQWCDLCSLQAPPPG\SS 
DPPASASRVAGTTGARHHTQLIFVFLVETGFH 
\MLARDGLKLLTSSDPPASASQSSWDYRREPP 
RLANFFVFLVETGSRYVAQAGVQWLFTGAIP 
LLISTGVLTCSVSDLGRFTPP 


601 


1951 


A 


4533 


1460 


403 


HEVQESIHFLESEFSRGISDNYTLAL1TYALSS 
VGSPKAKEALNMLTWRAEQEGGMQFWVSSE 
SKLSDSWQPRSLDEEVAAYALLSHFLQFQTSE 
GIPIMRWLSRQRNSJLGGFASTQDTTVALKALS 
EFAALMNTERTNIQVTVTGPSSPSPVKFLIDT 
HNRLLLQTAELADGTANGSV/SISANGFGFAI 
CQLNWYNVKASGSSRRRRSIQNQEAFDLDV 
AVKENKDDLNHVDLNVCTSFSGPGRSGMAL . 
MEVNLLSGFMVPSEAISLSETVKKVEYDHGK 
LNLYLDSVNETQFCVNIPAVRNFKVSNTQDA 
SVSIVDYYEPRRQAVRSYNSEVKLSSCDLCSD 
. VQRLPSL 


602 


1952 


A 


4540 


1963 


295 


MRAPGRPALRPLPLPPLLLLLLSSPWGRAVPC 

VSGGLPKPANITFLSINMKNVLQWTPPEGLQG 

VKVTYTVQYFIYGQKKWLNKSECRJNINRTYC 

DLSAETSDYEHQ YYAKVKAI WGTKC SKWAE 

SGRFYPFLETQIGPPEVALTTDEKSISWLTAP 

EKWKRNPEDLPVSMQQIYSNLKYNVSVLNT 

KSmTWSQCVTNHTLVLTWXLEPNTLYCVHV 

ESFVPGPPRRAQPSEKQC ARTLKDQS SEFKA1C 

UrW Y VLrlMl VrLrbVMOYMYRYlHVO\KbK 

HP\ANLU,IYG\NEFDKRFFVPA\EKIV\INFIVTL 

NISVDDSKISHQDMSLLGKSSDVS SLNDPQPSG 

NLRPPQEEEEVKHLGYASHLMEIFCDSEENTA 

EGTSFTQQESLSRTIPPDKTV1EYEYDVRTTDI 

CAGPEEQELSLQEEVSTQGTLLESQAALAVL 

GPQTLQYSYTPQLQDLDPLAQEHTDSEEGPEE 

Urol IJj VUWlJry 1 Lji\l^^lr5LoorlJv^iJoxivjV-.il 

PSEGDGLGEEGLLSRLYEEPAPDRPPGENETY 
LMQFMEEWGLYVQMEN 


603 


.1953 


A 


4543 


3 


600 


YSAVEFVEQASGISDWWNPALRKRMLSDSGL 

GMIAPYYEDSDLKDLSHSRVLQSPVSSEDHAI 

LQAVIAGDLMKLIESYKNGGSLLIQGPDHCSL 

LHYAAETGNGEIVKYILDHGPSELLDMADSE 

TGETALHKAACQRNRAVCQLLVDAGASLRK\ 

TDSKGKTPQERAQQA\GDPDLAA/YTIESRQN 

WVTfiHFni FTAV 

I IV V IKJlLLliLJl^lZi i f\ V 


604 


1954 


A 


4548 


3 


938 


QDNKVQNGSLHQKDTVHDNDFEPYLTGQAN 

QSNSYPSMSDPYLSSYYPPS1GFPYSLNEAPW 

STAGDPPIPYLTTYGQLSNGDHHFMHDAVFG 

QPGGLGNNIYQHRFNFFPENPAFSAWGTSGS 

QGQQTQSSAYGSSYTYPPSSLGGTWDGQPG 

FHSDTLSKAPGMNSLEQGMVGLKIGDVSSSA 

VKTVGSVVSSVALTGVLSGNGGTNVNMPVS 

KPTSWAAIASKPAKPQPKMKTKSGPVMGGG 

LPPPPIKHNMDIGTWDNKGPVPKAPVPQQAP 
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peptide 
seq- 
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in 
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beginning 

nucleotide 
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correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine C = Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G = GJycine ) H^Histidine, 
Msoleucine, K^Lysine, LHLeucine, 
M^Methionine, N=Asparaginc 3 P=Proline, 
Q=GIutamine t R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














SPQAAPQPQQVAQPLPAQPPALAQPQYQSPQ 
QPPQ 


605 


1955 


A 


4553 


2 


2304 


ILLQEKRNCLLMQLEEATRLTSYLQSQLKSLC 

ASTLTVSSGSSRGSLASSRGSLASSRGSLSSVS 

FTDIYGLPQYEKPDAEGSQLLRFDLIPFDSLGR 

DAPFSEPPGPSGFHKQRRSLDTPQSLASLSSRS 

SLSSLSPPSSPLDTPFLPASRDSPLAQLADSCE 

GPGLGALDRLRAHASAMGDEDLPGMAALQP 

HGVPGDGEGPHERGPPPASAPVGGTVTLRED 

SAKRLERRARRISACLSDYSLASDSGVFEPLT 

KRNEDAEEPAYGDTASNGDPQIHVGLLRDSG 

SECLLVHVLQLKNPAGLAVKEDCKVHIRVYL 

PPLDSGTPNTYCSKALEFQVPLVFNEVFRIPV 

HSS ALTLKSLQL YVCS VTPQLQEELLGIAQIN 

LADYDSLSEMQLRWHSVQVFTS\LNHQGRGR 

LGVQERAPPGTLHTPSPSPA/STDAVTVLLAR 

TTAQLQAVERELAEERAKLEYTEEEVLEMER 

K"PT7 A A P A T^PP Q WO A n QVH ^ AP^TWPTnT^ PP V 

rvjj j^v^/vCi /vi ojjivo w \if\uo v uovj^oin^ l v i or r i 

PEPCCMGIDSILGHPFAAQAGPYSPEKFQPSPL 

KVDKETNTEDLFLEEAASLVKERPSRRARGSP 

FVRSGTIVRSQTFSPGARSQYVCRLYRSDSDS 

STLPRKSPFVRNTLERRTLRYKQSCRSSLAEL 

MARTSLDLELDLQASRTRQRQLNEELCALRE 

LRQRLEDAQLRGQTDLPPWVLRDERLRGLLR 

EAERQTRQTKLDYRHEQAAEKMLKKASKEI 

YQLRGQSHKEPIQVQTFREKIAFFTRPRINIPPL 

PADDV 


606 


1956 


A 


4555 


3429 


776 


PGSGPGPAPFLAPVAAPVGGISFHLQIGLSREP 

VLLLQDSSGDYSLAHVREMACSIVDQKFPEC 

GFYGMYDKILLFRHDPTSENILQLVKAASDIQ 

EGDLIEWLSASATFEDFQIRPHALFVHSYRA 

PAFCDHCGEMLWGLVXRQGLKCEGCGLNYH 

KRCAFKIPNNCSGVRRRRLSNVSLTGVSTIRT 

SSAELSTSAPDEPLLQKSPSESHGREKRSNSQ 

SYIGRPIHLDKILMSKVKVPHTFVIHSYTRPTV 

CQYCKKLLKGLFRQGLQCKDCRFNCHKRCA 

PKVPNNCLGEVTINGDLLSPGAESDVVMEEG 

SDDNDSERNSGLMDDMEEAMVQDAEMAMA 

ECQNDSGEMQDPDPDHEDANRTISPSTSNNIP 

LMRVVQSVKHTKRKSSTVMKEGVVMVHYTS 

KDTLRKRHYWRLDSKCITLFQNDTGSRYYKE 

IPLSEILSLEPVKTSALIPNGANPHCFEITTANV 

VYYVGENVVNPSSPSPNNSVLTSGVGADVAR 

MWEIAIQHALMPVIPKGSSVGTGTNLHRDISV 

SISVSNCQIQENVDISTVYQIFPDEVLGSGQFGI 

VYGnKHRKTGRDVAIKIIDKLUFPTKOFSOI R 

NEVAILQNLHHPGWNLECMFETPERVFWM 

EKLHGDMLEMILSSEKGRLPEHITKFLITQILV 

ALRHLHFKNIVHCDLKPENVLLASADPFPQV 

KLCDFGFARUGEKSFRRSVVGTPAYLAPEVL 

RNKGYNRSLDMWSVGVUYVSLSGTFPFNED 

EDIHDQIQNAAFMYPPNPWKEISHEAIDLINN 

LLQVKMRKRYSVDKTLSHPWLQDYQTWLDL 

RELECKIGERYITHESDDLRWEKYAGEQGLQ 

YPTHLINPSASHSDTPETEETEMKALGERVSIL 


607 


1957 


A 


4563 


1 


4499 


SRPWWLRASERPSAPSAMAKRSRGPGRRCLL 

ALVLFCAWGTLAWAQKPGAGCPSRCLCFRT 

TVRCMHLLLEAVPAVAPQTSILDLRFNRIREI 

QPGAFRRLRNLNTLLLNNNQIKPJPSGAFEDL 

ENLKYLYLYKNEIQSIDRQAFKGLASLEQLYL 
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correspondi 
ng to first 
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peptide 
sequence 


i rCLLlCLvd CI1U 

nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


ruiiiiiu auiu acqucuuc — /Alanine k*— v^ysieinc, 

D=Aspartic Acid, EKilutamic Acid, 
F=Phenylalanine, G^Glycine, H=Histidine, 
Msoleucine, K=Lysine, L-Lcucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/possible nucleotide deletion, possible 
nucleotide insertion 














hfnqietldpdsfqhlpklerlflhnnr1thl 

vpgtfnhlesmkrlrldsntlhcdceilwla 

dllktyaesgnaqaaaiceyprr1qgrsvati 

tpeelncerpritsepqdadvtsgntvyftcr 

aegnpkpedwlrnnnelsmktdsrlnlldd 

gtlmiqntqetdqgiyqcmaknvagevktq 

evtlryfgsparptfviqpqntevlvgesvtl 

ecsatghpppriswtrgdrtplpvdprvnitps 

ggly1qnwqgdsgeyacsatnn1dsvhata 

fiivqalpqftvtpqdrwiegqtvdfqceak 

gnpppviawtkggsqlsvdrrhlvlssgtlri 

sgvalhdqgqyecqavniigsqkvvahltvq 

prvtpvfasipsdttvevganvqlpcssqgep 

epaitwnkdgvqvtesgkfhispegfltindv 

gpadagryecvarntigsasvsmvlsvnvpd 

vsrngdpfvatsiveaiatvdrainstrthlf 

dsrprspndllalfryprdpytveqarageif 

ertlqliqehvqhglmvdlngtsyhyndlvs 

pqylnlianlsgctahrrvnncsdmcfhqky 

rthdgtcnnlqhpmwgasltaferllksvy 

engfntprginphrlynghalpmprlvsttli 

gtetvtpdeqfthmlmqwgqfldhdldstv 

valsqarfsdgqhcsnvcsndppcfsvmippn 

dsrarsgarcmffvrsspvcgsgmtsllmns 

vypreqinqltsyidasnvygstehearsird 

lashrgllrqgivqrsgkpllpfatgpptecm 

rdenespipcflagdhraneqlgltsmhtlw 

frehnriatellklnphwdgdt1yyetrkivg 

aeiqhityqhwlpkilgevgmrtlgeyhgyd 

pginagifnafat\aafrfghtlvnplllpgld 

enfqpiaqdhlplhkaffspfr1vneggidpll 

rglfgvagkmrvpsqllntelterlfsmaht 

valdlaainiqrgrdhgeppyhdyrvycnls 

lfpalwedlvpgsrlgptlmcllstqfkrlr 

dgdrlwyenpgvfspaqltqikqtslarilcd 

nadnttrvqsdvfrvaefphgygscdeiprvd 

lrvwqdccedcrtrgqfnafsyhfrgrrsle 

fsyqedkptkktrprkipsvgrqgehlsnsts 

avfstrsdasg\™dfqrvcswemqktitdlr 

tqdcklesrvlsttecvdaggeshanntkwk 

kdacticeckdgqvtcfveacppatcavpvni 


608 


1958 


A 


4566 


354 


1135 


FSFLC/GVSGRLGLDSEEDYYTPQKVDVPKAL 
nVAVQCGCDGTFLLTQSGKVLACGLNEFNKL 
GLNQCMSGHNHEAYHEVPYTTSFTLAKQLSF 
YK1RTIAPGKTHTAAIDERGRLLTFGCNKCGQ 
LvjVUjN I J^SJUAJlNLLOur LuuKQ V LK V oCGD 
EFTIAATDDNHIFAWGNGGNGRLAMTPTERP 
HGSDICTSWPRPIFGSLHHVPDLSCRGWHTILI 
VEKVLNSKTIRSNSSGLSJGTVFQ SSSPGGGGE 
GGPDAW 


609 


1959 


A 


4567 


1 


412 


FFFFETESRSVAQAGVQWRDLGSLQAPPPGFT 

PFSCLSLPSSWDYRRPPLRPANFFVFLVETGF 

HRFSRDGLDLLT/S/GDPPASASQSAGITGVSH 

RARPRINLRNVIYSFAVTYCLNYISLAMSSTL 

KLSFHVLSGS 


610 


1960 


A 


4570 


697 


467 


ECRGVISAH\CCTLCLPSSSDSASAF\RVARTT 
GTCDYAQLIFAFLVEMGFHHVGQDGLHLL/N 
LV1RPPRPPKVLGLQA 
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SEQ CD 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
.location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine O^Cysteine, 
I>=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P^Proline, 
Q=GIutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W-Tryptophan, 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


611 


1961 


A 


4571 


25 


1396 


ADPHTTVIRFFPAASATKRVLPPVLRVSSPRT 
WNPNVPESPRIPAPRLPKRMSGAPTAGAALM 
LCAATAVLLSAQGGPVQSKSPRFASWDEMN 
VLAHGLLQLGQG\CANT\GAHPQSAERAGA\R 
LSACGSACQGTEGSTDLPLAPESRVDPEVLHS 
LQTQLKAQNSRIQQLFHKVAQQQRHLEKQHL 
RIQHLQSQFGLLDHKHLDHEVAKPARRKRLP 
EMAQPVDPAHNVSRLHRLPRDCQELFQVGER 
QSGLFEIQPQGSPPFLVNCKMTSDGGWTVIQR 
RHDGSVDFNRPWEAYKAGFGDPHGEFWLGL 
EKVHSITGDRNSRLAVQLRDWDGNAELLQFS 
VHLGGEDTA Y SLQLTAPVAGQLGATTVPPSG 
LSVPFSTWDQDHDLRRDKNCAKSLSGGWWF 
' GTCSHSNLNGQYFRSff QQRQKLKKGIFWKT 
WRGRYYPLQATTMLIQPMAAEAAS 


612 


1962 


A 


4575 


162 


3 


FFFETESRS V AQ AG VQ WRDLS SLQPPPPGVSR 
GSPASASPVAGITGTRHHRTRG 


613 


1963 


A 


4584 


687 


321 


PLAQRRPFLWVTVKTNGHIWGSSTYPHFWGS 
SNS/PASASQVAGIPNARHQARIIFVFLVEPRF 
HHVGRAGLGFL/NLAICLPQHPKVLGLQACN 
LNIKPHPAHKYISMIQFNVHFMCMSVHIYI 


614 


1964 


A 


4589 


727 


299 


PGSAQSAQRGRGRRRARAGSATQITMYSFMG 

GGLFCAWVGTILLWAMATDHWMQYRLSGS 

FAHQGLWRYCLGNKCYLQTDSIAYWNATRA 

FMILSALCAISGIIMGIMAF/GWVAVLMTFFA 

GIFYMCAYRVHECRRLSTPR 


615 


1965 


A 


4590 


2 


414 


TILPEKIQAWAQKQCPQSGEEAVALWHLEK 

ETGRLRQQVSSPVHREJCHSPLGAAWEVADFQ 

PEQVETQPRAVSREEPGSLHSGHQEQLNRKR 

ERRPLPKNARPSPWVPALADEWNTLHQEVTT 

TRLPAGSQEPVKD 


616 


1966 


A 


4592 


773 


488 


DFALVAQAGVQWHNLGSPQPLPPGFKRFSCL 
SLPSSWEYRCVPP/RLANFVFLVEMGFLHVGQ 
AGLELPTSGDPPALASQSAGITGVTTVPSGPG 


617 


1967 


B 


4595 


84 


478 


XRHGLREPLLERRC AAASSFQHS SSLGRELP Y 

DPVDTEGFGEGGDMQERFLFPEYILDPEPQPT 

REKQLQELQQQQEEEERQRQQRREERRQQNL 

RARSREHPVVGHPDPALPPSGVNCSGCGAEL 

HCQDAR* 


618 


1968 


A 


4596 


2945 


1188 


ARSRNSARGVYGMCVDTLFLCFLEDLERNDG 

SAERPYFMCSTLKKPLARRCFPAJHAYKGVL 

MVGNETTYEDGHGSRKNITDLVEGAKKANG 

VLEARQLAMRIFEDYTVSWYWIEGLVIAMA 

MSLLSllLLHLLAGIMGWVMIIMEIVSELGYRIF 

HCYMEYSRLRGEAGSDVSLVDLGFQTDFRV 

YLHLRQTWLAFMirLSILEVIIILLLffLRKRILI 

AIALIKEASRAVGYVMCSLLYPLVTFFLLCLCI 

AYWASTAVFLSTSNEAVYKEFDDSPCPFTAKT 

CNPETFPSSNESRQCPNARCQFAFYGGESGYH 

KALLGLQlrNArMrr WLANF VLALGQ VTL AG 

AFASYYWALRKPDDLPAFPLFSAFGRALRYH 

TGSLAFGALILAIVQI1RVILEYLDQRLKAAEN 

KFAKCLMT(XKCCFWCLEKFTKFLN^AYIM 

IAIYGTNFCTSARNAFFLLMRNIIRVAVLDKV 

TDFLFLLGKLLIVGSVGILAFFFFTHRIRIVQDT 

APPLNYYWVPILTVIVGSYLIAHGFFSVYGMC 

VDTLFLCFLEDLERNDGS AERP YFMS STLKKL 

LNKTNKKAAES 


619 


1969 


A 


4601 


2 


357 


RTSVEPYILGEF/RKLSNNTKVVKTEYKATEY 
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seq- 
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SEQ ID 
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seq- 
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PrpfilVtprl 

beginning 
nucleotide 
location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


rTcoicicu CllU 

nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


/vnimo aviQ sequence \ /vianine v^— v^ysLvine, 
D=Aspartic Acid, E«Glutamic Acid, 
F=*Phenylalanine, G=Glycine, H=Hisu*dine, 

TssT«oleiicine K=T v^inp T — T.enrinp 

M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine J R=Arginine, S=Serine, 
T=Threonine, V=Valine J W-Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














GLAYGHFSYEFSNHRDVWDLQGWVTGNGK 

GLIYLTOPQ1HSVDQKVFTTNFGKRGIFYFFN 

NQHVECNE1CHRLSLTRPSMEKPCKS 


620 


1970 


A 


4606 


1 


2415 


MERLWGLFQRAQQLSPRSSQTVYQRVEGPR 

KGHLEEEEEDGEEGAETLAHFCPMELRGPEP 

LGSRPRQPNLJPWAAAGRRAAPYLVLTALLIF 

TGAFLLGYVAFRGSCQACGDSVLWSEDVN 

YEPDLDFHQGRLYWSDLQAMFLQFLGEGRL 

EDTIRQTSLRERVAGSAGMAALTQDIRAALS 

RQKLDHVWTDTHYVGLQFPDPAHPNTLHWV 

DEAGKVGEQLPLEDPDVYCPYSAIGNVTGEL 

VYAHYGRPEDLQDLRARGVDPVGRLLLVRV 

GVISFAQKVTNAQDFGAQGVLIYPEPADFSQ 

DPPKPSLSSQQAVYGHVHLGTGDPYTPGFPSF 

NQTQFPPVASS GLPSIPAQPISADIASRLLRKL 

KGPVAPQEWQGSLLGSPYHLGPGPRLRLWN 

NHRTSTPINNIFGCIEGRSEPDHYWIGAQRDA 

WGPGAAKSAVGTAILLELVRTFSSMVSNGFR 

PRRSLLFISWDGGDFGSVGSTEWLEGYLSVL 

HLKAV V Y VbLDN A VLGDDKFHAKTSPLLTSL 

IESVLKQVDSPNHSGQTLYEQWFTN\PSWD\ 

AEVIRPLPM\DSSAY\SFTAFVGVPAVEFSFME\ 

DDQVAYPFLHTKEDTYENLHKVLQGRLPAVA 

QAVAQLAGQLLIRLSHDRLLPLDFGRYGDW 

IRAAEKLRQEIYSSEERDERLTRMYNVRIMRV 
EFYFLSQYVSPADSPFRHIFMGRGDHTLGALL 
DHLRLLRSNSSGTPGATSSTGFQ\ESRFRRQL\ 
ALL\TWDACKGAANALSGDVWNIDNNF 


621 


1971 


A 


4610 


793 


334 


ISRVDDFVGSG1ANVIIAVAIFS1PAFARLVRG\ 
NTLVLKQQTFIESARSIGASDMTVLLRHILPGT 
GSSIWFFTMRIGTSIISAASLSFLGLGAQPPTP 
EWGAMLNEARADMVIAPHVAVFPALAIFLTV 

lur\r IN JUi-fVJU \JLii\Ur\LtLfr JSJ.JVIJ 


622 


1972 


A 


4614 


2 


820 


LVYVMIAIFCIASAlVfSLYNCLAALIHKIPYGQ 

CTIACRGKNMEVRLIFLSGLCIAVAWWAVF 

RNEDRWAWILQDILGIAFCLNLIKTLKLPNFK 

SCVILLGLLLLYDVFFVFITPFITKNGESIMVEL 

AAGPFGNNEKNDGNLVEATGQPSAPHEKLPV 

VIRVPKLIYFSVMSVCLMPVSILGFGDHVPGL 

LIAYCRRFDVQTGS S YIYYVS VXTVAYAIGMIL 

TFWI CrXl MKKGOPAT T YI VPPTT TTA/PfYFV 

AWETVREMKKFWERVTS 


623 


1973 


A 


4619 


17 


691 


TLVSVVEFVRRADLTREDLAPSSVDSGQAGF 
GGCCESGLPNTMPSAFSVSSFPVSIPAVLTQT 
DWTEPWLMGLATFHALCVLLTCLSSRSYRLQ 
IGHFLCLVILVYCAEYINEAAAMNWRLFSKY 

y£ iri^olxOlviriol Vro/VrLiij VJNAiVLllV VIVl W V W 

KTLN VMTDLKN AQERRKEKKRRRKED* GAA 
AAWSLRPSRPPSAAPSAAVCVAWASFQLTHG 
LKNRCFI 


624 


1974 


A 


4622 


164 


66S 


VSCYTALQSIMNQPESANDPEPLCAVCGQAH 

SLEENHFYSYPEEVDDDLICHICLQALLDPLD 

TPCGHTYCTLCLTNFLVERDFCPMDRKPLVL 

QHCKKSSILVNKLLNKLLVTCPFREHCTQVL 

QRCDLEHHFQTSQAWGTHL* SQLLGRLRQED 

CLSPGVHHCSEV 


625 


1975 


A 


4625 


474 


473 


CFLSPSPLLPPLLLSSSSSPSFPLPPPPTLLPSTLP 
PPLLIPSS*LSP 
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seq- 
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beginning 

nucleotide 
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correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, EKxlutamic Acid, 
^Phenylalanine, GOlycine, H=Histidine, 
I=Iso leucine, K=Lysine, L=Leucine, 
M=Methionine, N^Asparagine, P=Proline, 
Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y = Tyrosine, X = Unknown, * = Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 


626 


1976 


A 


4629 


249 


3 


KLKGNECFCYHCNVCIFLMIKK* GLFLC* I YFI 
LFFET*SHSFTRLECSGTISAHCSLQLQGSSNSP 
ASASQVAGIAGTHH 




l?/7 


A 


4oi5 


1 


301 


r r r r b 1 Krr f Ar QAOuvj Or oKCjoLNrLr 1 uLK. 
QFSGLTLSRSGNNGPRPPPRVNFGILRGNGVP 
PGGAG*PRPPDLRGPPGLAPPQGGNNGGDPP 
ARAYL 


628 


1978 


A 


4648 


1357 


782 


KLFSSQRLFGPHIQAINPSFLLLSFFPS*LLAMR 
TVGNNAFILVFLVYRIVLLLF*HV*PAYFQPSK 
NKTAKINCN*RPFLFLVCYLL*AELHIGIFIANF 
YDCIPNKXNEHLWPKLLQSLIFHVDFCGFLHK 
VFYICFTEFLLFJLYFL*LFIIKVSCSII*CSTICVF 
SYKSFAVIIFFVDNTRFFSFGF 


629 


1979 


A 


4660 


18 


999 


HHELHTLELLQNPKEVLTRSEIQDVNYSLEAV 

KVKTVCQffLMKEMLKRFQVAVNLAEDTAH 

PKLVFSQEGRYVKNTASASSWPVFSSAWNYF 

AGWRKPQKTAFVERFQHLSCVLGKNVFTSG 

KHYWEVESRDSLEVAVGVCREDVMGITDRS 

KmSPDVGIWAIY WSAAGYWPLIGFPGTPTQQ 

EPALHRVGVYLDRGTGNVSFYSAVDGVHLH 

TFSCSSVSRLRPFFWLSPLASLVIPPVTDRK*G 

FS SPDQNSFPWQLRDTHPWALFCPSCL YPG 

WSIFWVSLTVPFGICPLC^SQEAVPWEVGLA 

NGDGTGNFPRRFWEIFL 


630 


1980 


A 


4669 


2 


358 


FFFFFETESHSVAQAGMQWRNLGSLPAPPPGF 
TrFFCL SLLNG WD YRRPPPHL ANF F VLL VETO 
FHDVGQDGLDLLTS*STPSASQSAEITGVSHC 
TRLKKIRFAKGHVEFFFESHVE 


631 


1981 


A 


4674 


953 


614 


TPDR.GTDDEHEECTVQEYSAGKNTCLRPGAV 
AHTCNPCTLGGRGRWIT*GSGVQDQPGPTWQ 
NPVFLERRPRALHSSPGLTTQRILWAQGLWV 
GAGSTGCSRGPRGEGVFREG 


632 


1982 


A 


4678 


34 


314 


RSTHASGMISPSFGFMGHLLRLEFEILPSTPNP 
*LPSYQGEAAGSSLISHLQTFSPDLKGVYCTFP 
ASGLAPVPTHWTVSELSRSPVATATFC 


633 


1983 


A 


4696 


1 


1365 


R1LGMEGERRASQAPSSGLPAGGANGESPGG 

GAPFPGSSGSSALLQAEVLDLDEDEDDLEVFS 

KDASLMDMNSFSPMMPTSPLSMINQIKFEDEP 

DLKDLF1TVDEPESHVTTIETFITYRHTKTSRG 

EFDSSEFEVRRRYQDFLWLKGKLEEAHPTLII 

PPLPEKFIVKGMVERFNDDFIETRRKALHKFL 

NRIADHPTLTFNEDFKIFLTAQAWELSSHKKQ 

GPGLLSRMGQTVRAVASSMRGVKNRPEEFM 

■cvjtxtxtctIjT ccnvixn inv toad i wcrt) r vcno 
tMNNr lELr bQKJNLJUDJUaQlUYKEEREYFDE 

MKEYGPIHILWSASEEDLVDTLKDVASCIDRC 

CKATEKRMSGLSEALLPVVHEYVLYSEMLM 

GVMKRRDQIQAELDSKVEVLTYKKADTDLL 

r bEIuKLEDK. V bCANN ALKAD WbR WKQNM 

QNDIKLAFTDMAEEN1HYYEQCLATWESFLT 

SOTN1 HT FFASFriTCP 


634 


1984 


A 


4708 


421 


158 


SYWVGEDYTYKFFEVILIDPFHKAIRRNPDTQ 
WISKAVYKHREMCGLTSTGRKSHGLEKDRM 
FPHAIGGSCRAA*RRRKTLQFPCYH 


635 


1985 


A 


4709 


42 


341 


YTKQPDAKERRRTVHWKKETESEASEITIPPST 
PGVPQAPGHWEDYGRGDNFYLPH*DPGGIVL 
WNIFNRMPIARKNITDGEHHEYLIEVPRLFHT 
SED 


636 


1986 


A 


4721 


2 


351 


EKPDHFFPEGTSFIHEPRRPN* GDL VHCLGGIS 
RSTTVTVA+LMQKLl^SKWDAYYIVTMKMSS 
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nucl" 
cotide 
seq- 
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too in 
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seq- 
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r XCUIULCU 

beginning 

location 
correspondi 
ng to first 
amino acid 

residue of 

peptide 
sequence 


Predicted end 
nucleotide 

KJVuUUIl 

corresponding 
to last amino 
acid residue 
of peptide 


Aminn CA/nicn/iA f A = Alanine P^Pve+Ain* 
/VIUluU dlrlU SClJUCrxCC ^rV /A1U4U11C l_/ — ^/jrMeiilCj 

D^Aspartic Acid, E«=Glutamic Acid, 

F=Phpnv1 alanine f^=fT1vf*iiiP T-T=Tfi5+idinp 

I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine > R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 

Y=Tvro*»inE V— T In known ^=Rtnr% enrinn 

A=possible nucleotide deletion, \=possible 
nucleotide insertion 














ISPNFNSMDQPLDFQRTLGLRSPCYNRVPAQK 
MYFTTPSNHNAYQVDSVQST 


637 


1987 


A 


4726 


664 


253 


NTGLTCSIQRKCGETQLYRREENRLILLLQDH 

T K*<5F*!FOVT T7 QPRT FFQfrT TQAHOJT PT PfrQ*? 

D SSAS SSRAAGITGVHHHA WLIFFFLVETGFL 
HAG*AGLELLTSGDPPASASRSAGITGVSHHA 
RPRETRFL 




1700 


A 
A 








n nMn cp VQriTTQMr;pTTf p wpvmf v: \c f pnr, 

O OlVl JJ V o\_J 1 1 Oi> \Jt-j I iS-T V irv IV1IjJ\JSJDIvL/^J 

TLERGHWNNKMEFVLSVAGEUGLGNVWRFP 

YLCYKNGGGAFFIPYLVFLFTCG1PVFLLETAL 

GQYTSQGGVTAWRKICPIFEGIGYASQMIVIL 

LNVYYIIVLAWALFYLFSSFTIDLPWGGCYHE 

WNTEHCMEFQKTNGSLNGTSENATSPVIEFW 




1QQQ 


A 

A 




1 f\Af\ 


byy 


nnr m t DDXyirr/^C ATTT AHPCT PT Pf^CTriT DT5 A 
l^txL 1 J^brKivlii^oA 111 Ao^oLfiiLrr OotULir I o A 

S*VARTTGTHHHPWL1LVLLL*TWGSYYVAQ 
AGLELLGSSNLPAAMVSQSAQ1IGHDHCAWA 
TSNHVLYTQEGLRRGKEG 


640 


1990 


A 


4771 


527 


2 


GRIDCPHPATVLAQPIFIDACSVLGAYQGAQN 

QTPGLKAILLRQPPK* LGLQMESHSCPPAWSA 
MARSRLTATSASQVQAILLPQPPGTTDSCSPS 
PDHEQQPLSWVLPPPQKDMNPREQQVALGP 
QAAALPWAVWRNDCFPR 


641 


1991 


A 


4780 


16 


473 


RPSSQCGGIPTGWKKGLAPELSSELSSPPLPAR 

I f\J A ACPVPQPCWAPPPnp\/PAnTl-TATWPT A 

RVWARMTPPGPAGIPSHPLPPPPPERSVPIPSP 
FPARDSGSRQGHSTDRYKHTDAPRDAHRRVP 
QRDTDTGVHTGSGTHTHAHTPPEK 


642 


1992 


A 


4798 


1 


487 


GYSFRCDIVDYSRSPTALRMARTCWLYYFSK 

TWWFGVKFAAGGLGTFHALLNTAVHVVMY 
SYYGLSALGPAYQKYLWWKKYLTSLQLVQF 
VTVAIHISQFFFMEDCKYQFPVFACnMSYSFM 


643 


1993 


A 


4799 


2 


391 


LMAFIEMHISGSLVYLKIKTK1YSYFSMLNFLL 

QEIPLSEILRISSPRDFTNISQGSNPHCFEIITDT 

MVYFVGENNGDSSHNPVLAATGVGLDVAQS 

Q*ASVCTSPGQGKDHSKQ 


644 


1994 


A 


4800 


488 


101 


AYPLFAVHPVHTECVAGVVGRAYLLCALFFL 
LSFLGYCKAFRESNKEGAHSSTFWVLLSIFLG 
AVAMLCKEQGITVLVRAATWLGPAFSVCPFP 
SYKDIWGWPCLCGVLHAYIPLLV 


645 


1995 


A 


4805 


458 


126 


LLWTTVLCQTPARPQSTMIHLGHILFLLLLPV 
AAAQTTPGERSSLPAFYPGTSGSCSGCGSLSL 
PLLAGLVAADAVASLLIVGAVFLCAPJPRRSP 
AQEDGKVYINMPGRG 


646 


1996 


A 


4817 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNL 

t nor> a Brj'UT^NjrrCTxin'unnui t rvirr\m/7T /tst t 
u\£r l^ArurtUIVl I oirr rljUXLJUJ V Ukj V LLCLjL I 

HKOAVOCLKGPGOVARLVLERRVPRSTOOC 

PS ANDSMGDERTAVSLVTALPGRPS SCVSVT 

DGPKF*SSN*KRIANGLGFSFVQMEKESCSHL 

KSDLVRIKRLFPGHPAEENGAIAAGDIILGRE 

WEGPRKASSSRCRGSWAMQLSVQAGPSFAS 

YYPAAVEVLHLLRGAPQEVTLLLCRPPPGAL 

PELEQEWQTPELSADKEFTRATCTDSCTSPIL 

GSRGQLGGTVPPQMQGKAWGLRPESSQKAIR 

EGTMGAKTERDLGPVP 


647 


1997 


A 


4854 


1044 


335 


PRWGDWPLEKKKSNSNIHPIFSWCGSTDSBCD 
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seq- 
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SEQ ID 
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peptide 
seq- 
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Predicted 
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nucleotide 
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correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A == Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, (Xjlycine, H=Histidinc, 
I=Isoleucine, K-Lysinc, L^Lcucine, 
M=Methionine, N=Asparagine, PHProline, 
Q=<jlutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y— Tyrosine, X = Un known, *=Stop codon, 
/"possible nucleotide deletion, \=possible 
nucleotide insertion 














1VMPTYDLTDSVLETMGRVSLDMMSVQANT 

GPPWESKNSTAVWRGRDSRKJERLELVKLSRK 

HPELIDAAFTNFFFFKHDENLYGP1VKHISFFD 

FFKHKYQINIDGTVAAYRLPYLLVGDSVVLK 

QDSIYYEHFYNELQPWKHYIPVKSNLSDLLEK 

LKWAKDHDEEAKKIAKAGQEFARNNLMGD 

DIFCYYFQTFPRNMPIYK 


648 


1998 


A 


4867 


2030 


837 


AGMLPAVGSADEEEDPAEEDCPELVPMETTQ 

SEEEEKSGLGAKIPVTUTGYLGAGKTTLLNYI 

LTEQHSKRVAVILNEFGEGSALEKSLAVSQG 

GELYEEWLELRNGCLCCSVKDNGLRAIENLM 

QKKGKFDYILLETTGLADPGAVASMFWVDA 

ELGSDI YLDGIITIVD SKYGLKHLAEEKPDGLI 

NEATRQVALADAILINKTDLVPEEDVKKLRT 

TIRSuSGLGQILE 1 QRSRVDLSN VLDLHAFDSL 

SGISLQKKLQHVPGTQPHLDQSIVTITFDVPG 

NAKEEHLNMFIQNLLWEKNVRNKDNHCMEV 

IRLKGLVSIKDKSQQVIVQGVHELYDLEETPV 

SWKDDTERTNRLVLLGRNLDKDILKQLFIAT 

■\ rrrTCVAu rrruri/rnr\i /ht 
V LhlhKAjW I JHrKJbJL/QVCl 


649 


1999 


A 


4873 


226 


189 


DGVSLLLPKLGVQWAQYWAHWQPPLPGFKR 
FSCLSLRSS WD* KC APPHPAFVFLVEMGFHRV 
GQAGLELRTSGDPPASASQSAGITGVSHLA* P 
TSMPLLPFQRLCVYI 


650 


2000 


A 


4874 


2 


437 


FFFLRRSFAFV AQAGVQWCDLGSPQPLPPGF 
K*FSCLSLPSSWDYRHAPPPCPS*FLYF**RQG 
FTMLARLVLNS*PHDLPTSPSQSAEIKGVSHR 
CPASFYLFLKYYLEAKJFCA*GECAPSAGVGA 
GYKRGHKSCLLINCWQI 


651 


2001 


A 


4898 


1701 


771 


DA WGPETRLARILNPDSF JEPRPGRLPELBA 1 R 

PHMEPKASCPAAAPLMERKFHVLVGVTGSV 

AALKLPLLVSKLLDIPGLEVAWTTERAKHFY 

SPQDIPVTLYSDADEWEMWKSRSDPVLrHDL 

RRWADLLLVAPLDANTLGKVASGICDNLLTC 

VMRAWDRSKPLLFCPAMNTAMWEHPITAQQ 

VDQLKAFGYVEIPCVAKKLVCGDEGLGAMA 

bvol lVUKVJ^VLrynouryi^o*rOlDVMLrVi J 

LYSEWVQAKSVKMDVGKIGGYPHLLNGGPA 
LSLPRGQACSRLNWTEGPGLSFFQPGEAAA 




1\)\jL 


A 

A 




1 


Ol 1 


r KuKvj laKrAKur or WKrru IMQbrooCjrJiUr A 

SP*LPCASNRLAFGGLIFPCAPLVPYPAPFSPLL 

PAFSCAPRPRAHTHSRTHPSAPLVPKPSSRAR 

GQSPIPSRASSPSCSWAQVPGVALARCAGVC 

KPGDSWRVAACISGRCCSRGRRRGSGPRNPE 

riQi?Drt a wffljQwvvncwvcmj'ci c a r\a aha wd 

Kjpr KUAWUrjr \V kJo W J\.o yKJILa ALrvj/W^A W r 

LLGSAGSGLRGEA 


653 




A 


4-yoj 


it 




TTPPFI^nnVQT PHPn\X/MAVAR<!WT TAT<3A^P 
f rrn uu v oLL-nru winav v /vtvo wliai ortois. 

VQAVSCFRLPSSWDYRHATMPG*FF*YF**R 


654 


2004 


A 


4968 


3 


437 


RPGIPGRRFRRSWFCOLP*EPEPGLESLATPGD 

IPAVGLGALGVIPPVRVPQRPPTQRSQGRGW 

DPERDPGCRVQVSRGPRFGEQKTPGLQGCLP 

PPCLTHLAAASCVVVWCGRWKRDSAECQCD 

HSCSAVSQQEDRCRSSSCS 


655 


2005 


A 


4983 


201 


397 


MNNNTTC1QPSMISSMALP1IYILLCIVGVFGN 
TLSQWIFLTKIGKKTSTHIYLSHLVTANLLVC 


656 


2006 


A 


4988 


332 


159 


LVHKDNf^FFEEEAQASNKHVTRCLTSLVI 
RE VH1 KTMR* HFLPIRLEKNKNNIKD 


657 


2007 


B 


5008 


129 


465 


MAGMKTASGDYDDSSWELRVFVGEEDPEAES 
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nucleotide insertion 














\/tt i>\/T/^cciJTr;n\7i t vr\/T?rtrvTDvr\TS\x7Qr\tj 
V lLrKV IkjJborLUjO VLJLJU.VbQlNKK-QlJWbDri 

AIWWEQKRQWLLQTHWTLDKYGILADARLF 

FGPQHRPVILRLPNRRALRLX* 


658 


2008 


A 


5017 


j 


292 


FFFFKETESHSVTQAGVQWHDLGSLQPPPPGF 
KRr SCLSLLSS WDYRCAr PHPANF VFL VETGF 
HHVAQ AGLKLLTL* S ANLGLSTSLPIPLFILLS 


659 


2009 


A 


5018 


17 


338 


RGHGGKSLTGGTPGNWGDGLLVSEDWSHLIF 
T*NSLVSPVLGKWSPCLQGPGLSAVHTWPWL 
MAACWAVHVKTHMRPGLAVLPRLVLNSWS 
♦AHLLWPPKALGLQA 


660 


2010 


A 


5028 


2 


310 


SRVDDFVGERRGGCDECLCGHRGLRAVPLG 
HPGHLCLQPPGGPA*FLDYCRGCCPHPVPGST 
AGSCPRQKKTTPGPTVLCVCSFWIYQRGEPH 
HRTGARWNH 


661 


2011 


A 


5050 


752 


431 


RQSCSSTQAKVQWFHYGPLQSQPPGLKQSSQ 
LSLPNSRDHRHVPPRLAIFSFAETGSPYFAQAS 
LELLGSSHPPTSASQSARITGVSHRAWPLK* F 
NLNQYQTLTMN 


662 


2012 


A 


5054 


48 


103 


ELNNGPFQMPLCNGGNLAVTGSWADRSPLH 

EAASQGRLLALRTLLSQGYNVNAVTLDHVTP 

LHEACLGDHVACARTLLEAGANVNAITIDGV 

TPLFNACSQGSPSCAELLLEYGAQAQLESCLP 

SPTHEGASKGHHECLDIUSWGIDVDQEIPHSG 

TPLYVACMAQQFHCIWNLIYAGAGVRKGKY 

WDTPLPGAGHQSTQKLE*LFAMVEIWQ 


663 


2013 


A 


5066 


951 


580 


VKNS* SFAHCAS VYKHH YMDGQTPCLFVS SIC 
ADLPEGVAVSGPSPAEFCRKHRLPAPVPFSCA 
GP AEPSTTIFTQ L ATMAAFPHL VHAELHP S S F 
WLRGLLGWGAAVAAVLSFSLYRVLVKSQ 


664 


2014 


A 


5071 


550 


1 


LSFtEVLSMEQVNKTVVREFVVLGFSSLARLQ 

QLLFVIFLLLYLFTLGTNAIIIST1VLDRALHTP 

MYFFLAELSCSEICYTFVIVPKMLVDLLSQKK 

TISFLGCAIQMFSFLFFGSSHSFLLAAMGYDR 

YMAICNPLRYSVLMGHGVCMGLMAAAWAC 

GFTVSLVTTSLVFHLPFHSSNQHE 


665 


2015 


A 


5074 


496 


692 


QQYHNTGSAGHHAHCQVGHSPHVHYPSGCG 
PL*IQRGLPSFNSLEGHSLKDSGHEESVQLDSE 
HDVQRSLYCDTAVNDVLNTSVTSMGSQMPD 
HDQNEGFHCREECRILGHSDRCWMPRNPMPI 
RSKSPEHVRNI1ALSIEATAADVEAYDDCGPT 
KRTFATFGKDVSDHPAEERPTLKGKRTVDVT 
ICSPKVNSVIREAGNGCEAISPVTSPLHLKSSL 
PTKPSVSYEIVDPGITARRC 


666 


2016 


A 


5080 


408 


248 


MLLSTSS*VYFQSSTKX)SHFFLFDFQKTGPPL 
VurJsAl^LoULQJUQrCLYKJ<-K 


667 


2017 


A 


5081 


129 


247 


DLTNSHFFLFDFQKTGPPLGGPKAQFSSLQLQ 
PCVY*RR 


668 


2018 


A 


5086 


852 


233 


NIKSNDR WVQIKTA YK YFF *KNGDN YN WVF 
RALPTTFADIENLKYLLFTRDASQPFYLGHTV 

rn/i"r\T wxirxrvrifiTin pd ci k/vd i xtdt t r\xior? 
LrvjULL I VI VbUOWJ--oKi^MJtU<JLNcQjLDNoE 

TCADQSVIWKLSEDKQLAICLKYAGVHAENA 

EDYEGRDVFNTKPIAQLIEEALSNNPQQWEG 

CCSDMA1TFNGLTPQKMEVMMYGLYRLRAF 

GHYFNDTL VFLPPVG SEND 


669 


2019 


A 


5101 


1 


329 


PGRPTRPPLLTLLAHVSPEPAGPSCDSLAQPG 
ASGV*VQHDSHPPLLCGSQCLSEPVPGSHGPP 
RGCQHEAAPCPRGPGSDGLHHASAACASLPP 
SPILPVLLPELGPL 


670 


2020 


A 


5102 


3 


547 


DAWGNRCAVGAAPRLIHLHLCCTPADPSRKP 
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/zsiviccihlA m lf*!**/^!/!^ ^WiAn \=nr\ccrl%1^ 

/— jajomdic nuwicuuuc acicuun, \ — pussiuic 
nucleotide insertion 














DEL*NMNGRVDYLVTEEEINLTRGPSGLGFNI 
vn fiTnn n w <i\rn QfiTWQn t v ptvih a a a t nn d 

VVj \J 1 L'x X * " "iNI-'Ovyi I V OIUJ\X(iNO/\/\/VL#L/VJlS. 

LQEGDKELSVNGQDLKNLLHQDAVDLFRNA 
nvAV^T r vhttrt nvnisifVPTnuR nPfYnp^nrPT 

\j i /\v v v^ruvijV^ v v^j.N ljx ivjitjJlvvjjdvj JL/r ovjir i 

FMVLVPVFALTMVAAWAFMRYRQQL 


671 


2021 


A 


5105 


672 


400 


RDGREELCLQQEPTLPSRICSSAPLLYFLFICPF 
VLLLLLLISLLCLYWKARKLSTLRSNTRKEKA 
LWVDLKEAGGVTTNRMED*EEDECN 


672 


2022 


A 


5148 


72 


314 


IIYFSYNIFLKITELLNDVERLKQALNGLSQLT 
YTSGNPTKRQSQLIDTLQHQVKSLEQQLAVS 
NQAHGALQEYVLAPCS 


673 


2023 


A 


5152 


210 


335 


REILCSRIGRLNIV*MSLFPNLTCRLNAIPIKIPA 
NHFVEVT 


674 


2024 


A 


5153 


3 


2953 


LTEDQPFDILQKSLQEANITEQTLAEEAYLDA 

SIGSSQQFAQAQLHPSSSASFTQASNVSNYSG 

QTLQPIGVTHVPVGASFASNTVGVQHGFMQH 

VGISVPSQHLSNSSQISGSGQIQLIGSFGNHPS 

MMTINNLDGSQIILKGSGQQAPSNVSGGLLV 

HRQTPNGNSLFGNSSSSPVAQPVTVPFNSTNF 

QTSLPVHNinQRGLAPNSNKVPINIQPKPIQM 

GQQNTYNVNNLGIQQHHVQQGISFASASSPQ 

GSWGPHMSVNIVNQQNTRKPVTSQAVSSTG 

GSIVTHSPMGQPHAPQSQFLIPTSLSVSSNSVH 

HVQTINGQLLQTQPSQLISGQVASEHVMLNR 

NSSNMLRTNQPYTGPMLNNQNTAVHLVSGQ 

TFAASGSPVIANHASPQLVGGQMPLQQASPT 

VLHLSPGQSSVSQGPJPGFATMPSVTSMSGPSR 

FPAVSSASTAHPSLGSAVQSGSSGSNFTGDQL 

TQPNRTPVPVSVSHRLPVSSSKSTSTFSNTPGT 

GTQQQFFCQAQKKCLNQTSPISAPKTTDGLR 

QAQIPGLLSTTLPGQDSGSKVISASLGTAQPQ 

QEKWGSSPGHPAVQVESHSGGQKRPAAKQ 

LTKGAFILQQLQRDQAHTVTPDKSHFRSLSD 

AVQRLLSYHVCQQSMPTEEDLRKVDNEFETV 

ATQLLKRTQAMLNKYRCLLLEDAMRINPPAE 

MVMlDRMTNQEERASLSPJ)KRLALVDPEG 

ADFCCSFKLDKAAHETQFGRSDQHGSKASSS 

LQPPAKAQGRDRAKTGVTEPMNHDQFHLVP 

NHTVVSAEGNISKKTECLGRALKFDKVGLVQ 

YQSTSEEKASRREPLKASQCSPGPEGHRKTSS 

RSDHGTESKLSSILADSHLEMTCNNSFQDKSL 

RNSPKNEVLHTDIMKGSGEPQPDLQLTKSLET 

TFKNILELKKAGRQPQSDPTVSGSVELDFPNF 

SPMASQENCLEKFIPDHSEGVVETDSILEAAV 

NSILEC 


675 


2025 


A 


5154 


599 


1880 


LKKMEPFSCDTFVALPPATVDNRIIFGKNSDR 
LYDEVQEWYFPAVVHDNLGERLKCTYIEID 
QVPETYAWLSRPAWLWGAEMGANEHGVCI 

GNEAVWGREEVCDEEALLGMDLVRLGLERA 

t^tauv at XT\m/TYT t T?wnr\n.n'wrT'cn i D a 
u I nr.]sJ\L,£ t \ VI V JJl^LErlv Y uQvjOIN C 1 buKM Vr 

SYHNSFLIADRNEAWILETAGKYWAAEKVQE 

GVRMSNQLSITTKIAREHPDMRNYAKRKGW 

WDGKKEFDFAAAYSYLDTAKMMTSSGRYCE 

GYKLLNKHKGNITFETMMEILRDKPSGINME 

GEFLTTASMVFILPQDSSLPCIHFFTGTPDPER 

SVFKPFIFVPfflSQLLDTSSPTFELEDLVKKKS 

HFKPDRRHPLYQKHQQALEVVNNNEEKAKI 

MLDNMRKLEKELFREMESILQNKHLDVEKIV 

NLFPQCTKDEIQIYQSNLSVKVSS 
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676 


2026 


A 


5155 


2 


306 


FFFLRRSLALSPRPDCGLQWRNLGSLQAPPPG 

TTTTiCO/^T Of T3 C" C \1 rr\\/"T> T) r>T>r>D T> A X TT7T VTC4 innp 

FTLLARMVSIS*PHDPPASASQSAGITGVSHRA 
RPT 


677 


2027 


A 


5167 


97 


740 


FFHSVDLLALEQSKTFYKPDWFDIVESEVKCC 

KEAVCVIDMSSFrEFEITSTGDQALEVLQYLF 

SNDLDVPVGHIVHTGMLNEGGGYENDCSIAR 

LNKRSFFMISPTDQQVHCWAWLKKHMPKDS 

NLLLEDVTWKYTALNLIGPRAVDVLSELSYA 

PMTPDHFPSLFCKEMSVGYANGIRVMSMTHT 

GEPGFMLYIPIEYRWGFTMLSTLVSNS 


678 


2028 


A 


5183 


1919 


2018 


PALCRLRDDMTVCVADFGLSKKIYSGDYYRQ 
GRIAKMPVKWIAIESLADRVYTSKSDVWAFG 
VTMWEIATRGMTPYPGVQNHEMYDYLLHG 
HRLKQPEDCLDELCKI**SPQSP 


679 


2029 


A 


5190 


39 


499 


RESQVKHFKMRKIDLCLSSEGSEVILATSSDE 
KHPPENIIDGNPETFWTTTGMFPQEFIICFHKH 
VRIERLVIQSYFVQTLKIEKSTSKEPVDFEQWI 
EKDLVHTEGQLQNEEIVAHDGSATYLRFIIVS 
AFDHFAS VHS VS AEGTWSNLS S 


680 


2030 


A 


5204 


541 


92 


EILAVLKLACGDISLNALALMVATAVLTLAPL 

LLICLSYLFILSA1LRVPSAAGRCKAFSTCSAH 

RTVVWFYGTISFMYFKPKAKDPNVDKTVAL 

FYGWTPSLNPIIYSLRNAEVKAAVLTLLRGG 

LLSRKASHCYCCPLPLSAGIG 


681 


2031 


A 


5207 


10 


247 


VPDNGDVTKLPVCSTLVEETSLTVSEAMEQSI 
KNESPLPGTLAHTCNTSTLGGRGRWIT*GREF 
DTSMANMVKPCLYRK 


682 


2032 


A 


5210 


2 


231 


FFFETESYSlTQAGVQwPNLSSLKTLPPGFK'F 
SCLSLPSSWDYRCLPPCPANFCIFSRNGVLPC 


683 


2033 


A 


5218 


85 


402 


CPSVSGLIKSDLRRHNINIGITNVDYKAVSNIF 
MIILLRSMYRINVKPYFFPLFFSRVNC* SVIIG 
YARCYTFLIF*LFL*rPADSPTDQEPKTVMLSK 
QSESAI 


084 


ZUJ4 


A 

A 


5220 


1 


1 ClA 

194 


NLNll^MQWLNoxlNrlKl WliDiKJUlK'lMdYr 
YG*ALNVIKMAVLPKLMYRFSATLVKIPQHL 
TDS 


685 


2035 


A 


5228 


260 


440 


LHSQDGNSDPRKPQGEMSAHAFPVQTCGEED 
QKKTPQ VPINFTELSKCS* S*KIMSGERE 


686 


2036 


A 


5239 


79 


508 


GGEAAARAAKI^SPl^HRVGRRERGVGGMS 
AFSEAALEKKLSELSNSQQSVQTLSLWLIHHR 
KHSIxPIVTVWERELRKJUCPNRKLTFLYLAND 
\aQNSKRKGPEFTKDFAPVIVEAFKHVSSETD 
ESCKKHLGRVLSIWEERS 


687 


2037 


A 


5244 


1 


428 


MAAVVAATALKGRGARNARVLRGILAGATA 
NKASHNRTRALQSHSSPEGKEEPEPLSPELEYI 
PRKRGKNPMKAVGl^WAIGFPCGILLFILTKR 
EVDKDRVKQMKARQNMRLSNTGEYESQRFR 

AooyoAJr orLt V IjoO V V^l 


688 


2038 


A 


5249 


1 


1407 


LQQTEDKSLLNQGSSSEEVAGSSQKMGQPGP 

SGDSDLATALHRLSLRRQNYLSEKQFFAEEW 

QRKIQVLADQKEGVSGCVTPTESLASLCTTQS 

EITDLSSASCLRGFMPEKLQIVKPLEGSQTLY 

HWQQLAQFNLGTILDPRPGV1TKGFTQLPGD 

AIYHISDLEEDEEEGITFQVQQPLEVEEKLSTS 

KPVTGIFLPP1TSAGGPVTVATANPGKCLSCT 

NSTFTFTTCRILHPSDrrQVTPSSGFPSLSCGSS 

GSSSSNTAVNSPALAYRLSIGESrrNRRDSTTT 
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FSSTMSLAKLLQERGISAKVYHSPISENPLQPL 

PKSLAIPSTPPNSPSHSPCPSPLPFEPRVHLSEN 

FLASRPAETFLQEMYGLRPSRNPPDVGQLKM 

NLVDRLKRLGIARVVKNPGAQENGRCQEAEJ 

GPQKPDSAVYLNSGSSLLGGLRRNQSLPVIM 

GSFAAPVCTSSPKMGVLKED 


689 


2039 


A 


5254 


2 


2621 


LSLFGSRAL GRSGARAMAKAKK VGARRKAS 

GAPAGARGGPAKANSNPFEVKVNRQKFQILG 

RKTRHDVGLPGVSRARALRKRTQTLLKJEYKE 

RDKSNVFRDKRFGEYNSNMSPEEKMMKRFA 

LEQQRHHEKKSIYNLNEDEELTHYGQSLADIE 

KHNDIVDSDSDAEDRGTLSGELTAAHFGGGG 

GLLHKKTQQEGEEREKPKSRKJELIEELIAKSK 

QEKRERQAQREDALELTEKLDQDWKEIQTLL 

SHKTPKSENRDKKEKPKPDAYDMMVRELGF 

EMKAQPSNRMKTEAELAKEEQEHLRKLEAE 

RLRRMLGKDEDENVKKPKHMSADDLNDGFV 

LDKDDRRLLSYKDGKMNVEEDVQEEQS1CEA 

SDPESNEEEGDSSGGEDTEESDSPDSHLDLES 

NVESEEENEKPAKEQRQTPGKGLISGKERAG 

BCATRDELPYTFAAPESYEELRSLLLGRSMEEQ 

LLWERIQKCNHPSLAEGNKAKLEKLFGFLLE 

YVGDLATDDPPDLTVIDKLVVHLYHLCQMFP 

ESASDAIKFVLRDAMHEMEEMIETKGRAALP 

GT DVT TY1 T PPT^JFIK WT-TPA A/T*D A X \mj 
v Lii i i^xvi l vJL-r-L,! r i our vv Txtr V V 1 r/\X* V \jXj 

SQLLTKCPIL SLQD WKGLFVCCLFLEYVALS 

QRFIPELINFLLGILYIATPNKASQGSTLVHPFR 

ALGKNSELLVVSAREDVATWQQSSLSLRWA 

SRLRAPTSTEANHIRLSCLAVGT A I r M 

YGSLPSFHAIMGPLRALLTDHLADCSHPQELQ 

ELCQSTLTEMESQKQLCRPLTCEKSKPVPLKL 

FTPRLVKVLEFGRKQGSSKEEQERKRLIHKHK 

REFKGAVREIRKDNQFLARMQLSEIMERDAE 

RKRKVKQLFNSLATQEGEWKALKRKKFKK. 


690 


2040 


A 


5261 


1 


304 


FFFFVFLVETGFHHVGQAGLELLTSGDPPTW 
ASQS AGITG VSHCS WP VI Y VLSTLLHA VRNVL 
FKRTFPLKSSSFLSYDKEIFPILIVLKFYLVTXT 
SFVK 


691 


2041 


A 


5270 


3 


158 


NCHTTHCTANWVHLPGTPPGWKIDGPAAAL 
E VLS SFFFFFLKFSYKPQNIV 


692 


2042 


A 


5282 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEW 
ERVLTFLPAKALLRVACVCRLWRECVRRVLR 
THRSVTWISAGLAEAGHLEGHCLVRWAEEL 
ENVRILPHTVLYMADSETFTSI FFPRGHTfRAR 

KRTSMETALALEKLFPKQCQVLGIVTPGIWT 

PMGSGSNRPQEIEIGESGFALLFPQIEGIKIQPF 

HFIKDPKNLTLERHQLTEVGLLDNPELRWLV 

FGYNCCKVGASNYLQQVVSTFSDMNHLAGG 

QVDNLSSLTSEKNPLDIDASGWGLSFSGHRI 

Q S ATVLLNED VSDEKT AEAAMQRLKAANIPE 

HNTIGFMFACVGRGFQYYRAKGNVEADAFR 

KFFPSVPLFGFFGNGEIGCDRIVTGNFILRKCN 

EVKDDDLFHSYTTIMALIHLGSSK 


"693 


2043 


A 


5301 


362 


507 


EEIKERFGPGLVIYWYGFIQELDCNRERGILLK 
ACFPTNIVTLCHSIA 


694 


2044 


A 


5310 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPK 
KTRAMRRRLNMHEENLKTKKQHRKERLYPL 
RKYAAKA 


695 


2045 


A 


5315 


125 


1596 


ETRSTAVKSEVQVCISLLLCLEDRTMPKKAKP 
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TGSGKEEGPAPCKQMKLEAAGGPSALNFDSP 

SSLFESLISPIKTETFFKEFWEQKPLLIQRDDPA 

LATYYGSLFKLTDLKSLCSRGMYYGRDVNV 

CRCVNGKKKVLNKDGKAHFLQLRKDFDQKR 

ATIQFHQPQRFKDELWRIQEKLECYFGSLVGS 

N V Y 1 1 FAGrbQGLPPH YDDVEVFILQLEGEKH 

WRLYHPTVPLAREYSVEAEERIGRPVHEFML 

KPGDLLYFPRGTIHQADTPAGLAHSTHVT1ST 

YQNNSWGDFLLDTISGLVFDTAKEDVELRTG 

IPRQLLLQVESTTVATRRLSGFLRTLADRLEG 

TKELLSSDMKKDFIMHRLPPYSAGDGAELSTP 

GGKLPRLDSWRLQFKDHIVLTVLPDQDQSD 

ETQEKMVYIYHSLKNSRETHMMGNEEETEFH 

CrLKr PL &HLD ALKQI WN SP AI S VKD LKLTTDE 

EKESLVLSLWTECLIQW 


696 


2046 


A 


5318 


1476 


742 


LMKXYLEAAELGEISDIHTKLLRLSSSQGTIET 
oJUijUlDiRLbPOGSLADAWAHQEGTHPKDRN 
VEKLQVLLNCMTEIYYQFKKDKAERRLAYN 
EEQIHKFDKQKLYYHATKAMTHFTDECVKK 
YEAFLNKSEEWIRKMLHLRKQLLSLTNQCFDI 
EEEVSKYQE YTNELQETLPQKMFTAS SGIKHT 
Ml ri irooN 1 L VtM 1 LOMKJsJjKbblvlbGV VK£ 
LAENNHILESGGSLTMDGGLRNVDCL 


697 


2047 


A 


5320 


244 


478 


LDYNFFLFEMTFGLVSQAGVQWHDLGSLQPP 
PPGFKQFSCLSLPS S WD YRHLPPHLANFSREG 
VSPSWPGWSRTPDFR 


070 


ZU4o 


A 


5324 


266 


714 


LPIRKSLRSVRSGFPTSQSPITRNLDGTASGSC 

LAKTVTGSLFRINVGLRGLVAGGIIGALLGTP 

VGGLLMAFQKYSGETVQERKQKDRKALHEL 

KLEEWKGRLQVTEHLPEKIESSLQEDEPENDA 

KKIEALLNLPRNPSVIDKQDKD 


699 


2049 


A 


5334 


699 


277 


RPHGHLVCISSSAGLSGVNGLADYCASKFAA 
FGFAESVFVETFVQKQKGIKTTIVCPFFIKTGM 
rJiOCI 1 uLralJjrlLbrKYAVEKIVEAILQEKM 
YLYMPKLLYFMMFLKSFLPLKTGLUADYLGI 
LHAMDGFADQKK 


700 


2050 


A 


5344 


3 


614 


PTAEEMSSLTPESSPELAKRS WFGNFISLDKEE 

QIFLVLKDKPLSSIKADIVHAFLSIPSLSHSVLS 

QTSFRAEYKASGGPSVFQKPVRFQVDISSSEG 

PEPSPRRDGSGGGGIYSVTFT1JSGPSRRFKRV 

VETIQAQLLSTHDQPSVQALADEKNGAQTRP 

AGAPPRSLQPPPGRPDPELSSSPRRGPPKDKK 

LLATKGTPL 


701 


2051 


A 


5346 


3 


1383 


HASVLFCRVMAASKTQGAVARMQEDRDGSC 

STVGGVGYGDSKDCILEPLSLPESPGGTTTLE 

GSPSVPCIFCEEHFPVAEQDKLLKHMIIEHKIV 

IADVKLVADFQRYILYWRKRFTEQPITDFCSV 

ERINSTAPFEEQENYFLLCDVLPEDRILREELQ 

KQRLREILEQQQQERNDTNFHGVCMFCNEEF 

LGNRSV1T NffMARFHAFNIGT PDNTVNr'NFFT 

CTLQKXLDNLQCLYCEKTFRJDKOTLKDHK4R 

KKQHRKINPKNREYDRFYVINYLELGKSWEE 

VQLEDDRELLDHQEDDWSDWEEHPASAVCL 

FCEKQAETIEKLYVHMEDAHEFDLLKIKSELG 

LNFYQQVKLVNFIRRQVHQCRCYGCHVKFKS 

KADLRTHMEETKHTSLLPDRKTWDQLEYYFP 

TYENDTLLWTLSDSESDLTAQEQNENVPIISE 

DTSKLYALKQSSILNQLLL 


702 


2052 


A 


5356 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWD 
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M^Methionine, N^Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V«Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
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LASLRCTLGAFCECDFRPDLPGLECDLAQHL 

AGQHLAKALVVKALKAFVRDPAPTKPLVLSL 

HGWTGTGKSYVSSLLAHYLFQGGLRSPRVH 

HFSPVLHFPHPSHIERYKKDLKSWVQGNLTA 

CGRSLFLFDEMDKMPPGLMEVLRPFLGSSWV 

VYGTNYRKAIFIFISNTGGEQINQVAjLEAWRS 

RRDREEILLQELEPVISRAVLDNPHHGFSNSGI 

MEERLLDAVVPFLPLQRHHVRHCVLNELAQL 

GLEPRDEWQAVLDSTTFFPEDEQLFSSNGCK 

TVASRIAFFL 


703 


2053 


A 


5380 


278 


657 


LFLQKLRMKTEEEARTHTEIEMFLRKEQQKL 

EERLEFWMEKYDKDTEMKQNELNALKATKA 

SDLAHLQDLAKMIREYEQVIIEDRIEKERSKK 

KVKQDLLELKSVKLQAWWRGTMIRREIGGF 

KM 


704 


2054 


A 


5381 


1 


1003 


FRGRAVKMAAWEVEVGGGAAGERELDEV 

DMSDLSPEEQWRVEHARMHAKHRGHEAMH 

AEMVLILIATLWAQLLLVQWKQRHPRSYN 

MVTLFQMWVVPLYFTVKLHWWRFLVIWILF 

SAVTAFVTFRATRKPLVQTTPRLVYKWFLLrY 

KISYATGIVGYMAVMFTLFGLNLLFKIKPEDA 

MDFGISLLFYGLYYGVLERDFAEMCADYMA 

STIGFYSESGMPTKHLSDSVCAVCGQQIFVDV 

SEEGUENTYRLSCNHVFHEFCIRGWCIVGKK 

QTCPYCKEKVDLKRMFSNPWERPHVMYGQL 

LDWLRYLVAWQPVIIGWQGINYILGLE 


705 


2055 


A 


5396 


3 


675 


IYDRDPLQLATRAGQPLDINMAGEPKPYRPKP 

GNKRPLSALYRLESKEPFLSVGGYVFDYDYY 

RDDFYNRLFDYHGRVPPPPRAVIPLKRPRVA 

VTTTRRGKGVFSMKGGSRSTASGSTGSKLKS 

DELQTIKKELTQIKTKIDSVLGRLDKJEKQQK 

AEAEAQKKLLEESLVLIQEECVSEIADHSTEEP 

AEGGrDADGEEMTDuIEEAFDED G GHELFLQ 

IK 


706 


2056 


A 


5410 


2 


98 


GRVGLNLEGRGCSEPKWRHCTPTWATEQDSI 
S 


707 


2057 


A 


5415 


6 


287 


PFKXTPSFLSHAFSSGQERKWIELNHIKKCNT 
VRGVFVLEEFGNYTILLLGLDSHGSNSNLGAP 
EEGLGAGRKRTSVEKSGGAGVTRKKRDP 


708 


2058 


A 


5423 


3 


291 


SSSNPLGSPSTLWKLCSFVLHNKSCCCSFFGS 

TPTLRAITLWRVCGFIPEVSKTTNPLGRTNNS 

GCTIFKTVTLTARSTASLLKSVRPRTHQKE 


709 


2059 


A 


5424 


679 


347 


RIRHEEKRGSRGRGRRTSEEDTPKKKKHKGG 
SEFTDTILSVHPSDVLDMPVDPNEPTYCLCHQ 
VSYGEMIGCDNPDCPIEWFHFACVDLTTKPK 
GKWFCPRCVQEKRKKK 


710 


2060 


A 


5442 


1073 


559 


QESLKKKIQPKLSLTLSSSVSRGNVSTPPRHSS 
GSLTPPVTPPITPSSSFRSSTPTGSEYDEEEVDY 
EESDSDESWTTESAISSEAILSSMCMNGGEEK 
rr ACr VruCJsJsJxYKfN VNOiKYHAKJS'CjhLK I Ql 
RVRKPFKCRCGKSYKTAQGLRHHTINFHPPV 
SAEIIRKMQQ 


711 


2061 


A 


5449 


1 


319 


GDSLCVPQYNKYREERVILFLKMASGHAFQP 
DLVKRIRDAIRMGLSARHVPSLILETKGIPYTL 
NGKKVEVAVKQIIAGKAVEQGGAFSNPETLD 
LYRDIPELQGF 


712 


2062 


A 


5499 


91 


749 . 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASAL 
QVRGEALSEEEIWSLLFLAAEQLLEDLRNDSS 
DYWCPWSALLSAAGSLSFQGRVSHIEAAPF 
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KAPELLQGQSEDEQPDASQMHVYSLGMTLY 
WSAGFHVPPHQPLQLCEPLHSILLTMCEDQPH 
KJ<CTLQSVLEACRVHEKEVSVYPAPA 
RLVGLVLGTISEVSREPCFSSSSCWSCVAIKI 


713 


2063 


A 


5506 


22 


478 


VEEL1LVSRLDPHLHTPMYFFLAHLSFLDLSFT 
TSSIPQLLYNLNGCDKTISYMGCAIQLFLFLGL 
GGVECLLLAVMAYDRCVAICKPLHYMVIMN 
PRLCRGLVSVTWGCGVANSLAMSPVTLRLPR 
CGHHEVDHFLCEMPALIRMACISTV 


714 


2064 


A 


5514 


25 


220 


AIRPYWCENNIIGIGKLSTADGKAFADPEVLR 
RLTSSVSCALDEAAAALTRMRAESTANAGQS 
DK 


715 


2065 


A 


5526 


3 


810 


KVTAPRRPQRYS SGHGSDNSS VLSGELPPAM 

GRTALFHHSGGSSGYESLRRDSEATGSASSAP 

DSMSESGAASPGARTRSLKSPKKRATGLQRR 

RLIPAPLPDTrALGRKPSLPGQWVDLPPPLAG 

SLKEPFEIKVYEIDDVERLQRPRPTPREAPTQG 

LACVSTRLRLAERRQQRLREVQAKHKHLCEE 

LAETQGRLMLEPGRWLEQFEVDPELEPESAE 

YLAALERATAALEQCVNLCKAHVMMVTCFD 

ISVAASAAIPGPQEVDV 


716 


2066 


A 


5529 


458 


790 


SPGYGENKFTVTSXNIAVPLCEMNKIYSYYSD 
SSSSERTMDLVLEMCNTNSIHWCGISGRQLG 
KLHPSSSLCLALTLLSSVQGLQSISGLRLTDTF 
LKRTYEYDDIAQVCV * 


717 


2067 


A 


5531 


3 


460 


NSEDLLKYFNPESWQEDLDNMYLDTPRYRG 

RSYHDRKSKVDLDRLNDDAKRYSCTPRNYS 

VNIREELKLANVVFFPRCLLVQRCGGNCGCG 

TVNWRSCTCNSGKTVKKYHEVLQFEPGHIKR 

RGRAKTMALVDIQLDHHERCDCICSSRPPR 


718 


2068 


A 


5586 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDF 

TSWSEIMMYILLVFLTLWLLIEMIYCYRKVS 

KAEEAAQENA 


719 


2069 


A 


5598 


1 


330 


KNCANEAWQKILDRVLSRYDVRLRPNFGSM 
LATNSTRGLNEDELMAHGQEKDSSSESEDSC 
PPSPGCSFTEGFSFDLLNPDYVPKVDKWSRFL 
FPLAFGLFNIVAAERC 


720 


2070 


A 


5628 


798 


148 


LPPAQIPEAWLLLANVWVLILVPLKDRLIDP 

LLLRCKLLPSALQKMALGMFFGFTSVIVAGV 

LEMERLHYIHHNETVSQQIGEVLYNAAPLSIW 

WQ1PQYLLIGISEIFASIPGLEFAYSEAPRSMQG 

AIMGBFFCLSGVGSLLGSSLVALLSLPGGWLH 

CPKDFGNINNCRMDLYFFLLAGIQAVTALLF 

VWIAGRYERASQGPASHSRFSRDRG 


721 


2071 


A 


5632 


146 


536 


MS ALI VRKLRS AELTLF SELPT VLG ANVN AA 
KLHETALHHAAKVKNVDLIEMLDEFGGNIYA 
RDNRGKKPSDYTWS S SAPAKCFEYYEKTPLT 
LSQLCRVNLRKATGVRGLEK1AKLNIPPRLID 
YLSYN 


722 


2072 


A 


5638 


3 


3806 


CPSLDIRSEVAELRQLENCSWEGHLQILLMF 

TATGEDFRGLSFPRLTQVTDYLLLFRVYGLES 

LRDLFPNLAVIRGTRLFLGYALVIFEMPHLRD 

VALPALG A VLRGA VR VEKNQELCHL STDD W 

GLLQPAPGANHIVGNKLGEECADVCPGVLGA 

AGEPCAKTTFSGHTDYRCWTSSHCQRVCPCP 

HGMACTARGECCHTECLGGCSQPEDPRACV 

ACRHLYFQGACLWACPPGTYQYESWRCVTA 

ERCASLHSVPGRASTFGIHQGSCLAQCPSGFT 

RNSSSIFCHKCEGLCPKECKVGTKT1DSIQAA 
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QDLVGCTHVEGSLILNLRQGYNLEPQLQHSL 

GLVETITGFLKIKHSFALVSLGFFKNLKLIRGD 

AMVDGNYTLYVLDNQNLQQLGSWVAAGLTI 

PVGKIYFAFNPRLCLEHIYRLEEVTGTRGRQN 

KAEINPRTNGDRAACQTRTLRFVSNVTEADRI 

LLRWERYEPLEARDLLSFIVYYKESPFQNATE 

HVGPDACGTQSWNLLDVELPLSRTQEPGVTL 

ASLKPWTQYAVFVRAiTLTTEEDSPHQGAQS- 

PIVYLRTLPAAPTVPQDVISTSNSSSHLLVRW 

KPPTQRNGNLTYYLVLWQRLAEDGDLYLND 

YCHRGLRLPTSNNDPRFDGEDGDPEAEMESD 

CCPCQHPPPGQVLPPLEAQEASFQKKFENFLH 

NATTIPISPWKVTSINKSPQRDSGRHRRAAGPL 

RLGGNSSDFEIQEDKVPRERAVLSGLRHFTEY 

RIDIHACNHAAHTVGCSAATFVFARTMPHRE 

ADGIPGKVAWEASSKNSVLLRWLEPPDPNGL 

ILKYEIKYRRLGEEATVLCVSRLRYAKFGGV 

HLALLPPGNYSARVRATSLAGNGSWTDSVAF 

YILGPEEEDAGGLHVLLTATPVGLTLLIVLAA 

LGFFYGKKRNRTLYASVNPEYFSASDMYVPD 

EWEVPREQISIIRELGQGSFGMVYEGLARGLE 

AGEESTPVALKTVNELASPRECIEFLKEASVM 

KAFKCHHVVRLLGVVSQGQPTLVIMELMTR 

GDLBCSHLRSLRPEAENNPGLPQPALGEM1QM 

AGEI ADGMA Y L AAN KJ* V HRDL AARNCM VSQ 

DFTVKIGDFGMTRDVYETDYYRKGGKGLLP 

VRWMAPESLKDGIFTTHSDVWSFGVVLWEIV 

TLAEQPYQGLSNEQVLKFVMDGGVLEELEGC 

PLQLQELMSRCWQPNPRLRPSFTHILDSIQEEL 

RPSFRLLSFYYSPECRGARGSLPTTDAEPDSSP 

TPRDCSPQNGGPGH 


723 


2073 


A 


5672 


1 


216 


LAWIDNILPEKEKKETDKKRKRKKGAHEDCD 

EEPQFPPPSVIlOPNll^VQSDPQNGIHCIARKR 

SSSWSYSL 


724 


2074 


A 


5704 


4235 


940 


ARGRRSRPVWAASWGGRGRPAARRRPRGLA 

ATMGFELDRFDGDVDPDLKCALCHKVLEDP 

LTTPCGHVFCAGCVLPWWQEGSCPARCRGR 

LSAKELNHVLPLKRLILKLD1KCAYATRGCGR 

VVKLQQLPEHLERCDFAPARCRHAGCGQVLL 

RRDVEAHMRDACDARPVGRCQEGCGLPLTH 

GEQRAGGHCCARALRAHNGALQARLGALHK 

ALKKEALRAGKREKSLVAQLAAAQLELQMT 

ALRYQKKFTEYSARLDSLSRCVAAPPGGKGE 

ETKSLTLVLHRDSGSLGFNIIGGRPSVDNHDG 

SSSEGIFVSKIVDSGPAAKEGGLQIHDRIIEVN 

GRDLSRATHDQAVEAFKTAKEPIVVQVLRRT 

PRTKMFTPPSESQLVDTGTQTD1TFEHIMALT 

KMSSPSPPVLDPYLLPEEHPSAHEYYDPNDYI 

GD1HQEMDREELELEEVDLYRMNSQDKLGLT 

VCYRTDDEDDIGIYISE1DPNSIAAKDGRIREG 

F4DTT/"*irMf":iD\//*YMD T7I? A \/ A I I T'CCCXTf "KTT7CT T T 

ARAELQLDEG WMDDDRNDFLDDLHMDMLE 

EQHHQAMQFTASVLQQKKHDEDGGTTDTAT 

ILSNQHEKDSGVGRTDESTRNDESSEQENNG 

DDATASSNPLAGQRKLTCSQDTLGSGDLPFS 

NESFISADCTDADYLGIPVDECERFRELLELK 

CQVKSATPYGLYYPSGPLDAGKSDPESVDKE 

LELLNEELRSIELECLSIVRAHKMQQLKEQYR 

ESWMLHNSGFRNYNTSIDVRRHELSDITELPE 

KSDKDSSSAYNTGESCRSTPLTLEISPDNSLRR 
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AAEGISCPSSEGAVGTTEAYGPASKNLLS1TE 

DPEVGTPTYSPSLKELDPNQPLESKERRASDG 

SRSPTPSQKLGSAYLPSYHHSPYKHAHIPAHA 

QHYQSYMQLIQQKSAVEYAQSQMSLVSMCK 

DLSSPTPSEPRMEWKVKIRSDGTRY1TKRPVR 

DRLLRERALKIREERSGMTTDDDAVSEMKM 

GRYWSKEERKQHLVKAKEQRRRREFMMQSR 

LDCLKEQQAADDRKEMNILELSHKKMMKKR 

NKKIFDNWMTIQELLTHGTKSPDGTRVYNSF 

LSVTTV 


725 


2075 


A 


5707 


3 


1770 


QISTEVSEAPVANDKPKTLWKVQKKAADLP 

DRDTWKGRFDFLMSCVGYAIGLGNVWRFPY 

LCGKNGGGAFLIPYFLTLIFAGVPLFLLECSLG 

QYTSIGGLGVWKLAPMFKGVGLAAAVLSFW 

LNIYYIV1ISWAIYYLYNSFTTTLPWKQCDNP 

WNTDRCFSNYSMVNTTNMTSAVVEFWERN 

MHQMTDGLDKPGQIRWPLAITLAIAWILVYF 

CIWKGVGWTGKVVYFSATYPYIMLI1LFFRGV 

TLPGAKEGILFY1TPNFRKLSDSEVWLDAATQ 

IFFSYGLGLGSLIALGSYNSFHNNVYRDSIIVC 

CINSCTSMFAGFVIFSIVGFMAHVTKRSIADV 

AASGPGLAFLAYPEAVTQLPISPLWAILFFSM 

LLMLGIDSQFCTVEGFITALVDEYPRLLRNRR 

ELFIAAVCIISYLIGLSNITQGG1YVFKLFDYYS 

ASGMSLLFLVFFECVSISWFYGVNRFYDNIQE 

MVuox^rUW WJSJU^Worr 1 rll VAuVhlr&AVy 

MTPLTMGNYVFPKWG QGVG WLMALSSMVL 
IPGYMAYMFLTLKGSLKQRIQVMVQPSEDIV 
RPENGPEQPQAGSSTSKEAYI 


726 


2076 


A 


5711 


156 


423 


PRRDPGRTPELRGSAPRKTGANMPVRRGHVA 

PQNTFLGTIIRKFEGQNKKFIIANARVQNCAII 

YCNDGFCEMTGFSRPDVMQKPCTCD 


727 


2077 


A 


5716 


3 


274 


HASEYFFKLCSFQVFLSFPLATIVIDVGLWIP 
LVKSPNVHYVYVLLLVLSGLLFYIPLIHFKIRL 
AWFEKMTCYLQLLFNICLPDVSEE 


728 


2078 


A 


5737 


1899 


649 


IQASRASPYPRVKVDFALSCHEDLLAPISEPIE 

WKYHSPEEEISLGPACWLWDFLRRSQQAGFL 

LPLSGGVDSAATACUYSMCCQVCEAVRSGN 

EEVLADVRTIVNQISYTPQDPRDLCGRILTTC 

YMASKNSbQE I CTRARbLAQQIGSHHISLNID 

PAVKAVMGIFSLVTGKSPLFAAHGGSSRENL 

ALQNVQARIRMVLAYLFAQLSLWSRGVHGG 

LLVLGSANVDESLLGYLTKYDCSSADINP1GG 

ISKTDLRAFVQFDQRFQLPALQSILLAPATAE 

LEPLADGQVSQTDEEDMGMTYAELSVYGKL 

RKVAKMGPYSMFCKLLGMWRHICTPRQVAD 

KVKJIFFSKYSMNRHKMTTLTPAYHAENYSPE 

DNRFDLRPFLYNTSWPWQFRCIENQVLQLER 

AEPQSLDGVD 


TOO 

fly 


1A7Q 


A 


5741 


1 


5976 


FuLAAiUjoKAKAruruAAGAOKJU^ 

PASRRLRAPGSRPRLAPCTRRAAQPAHARMA 

PRAAGGAPLSARAAAASPPPFQTPPRCPVPLL 

LLLLLGAARAGALEIQRRFPSPTPTNNFALDG 

AAGTVYLAAVNRLYQLSGANLSLEAEAAVG 

PVPDSPLCHAPQLPQASCEHPRRLTDNYNKIL 

QLDPGQGLVWCGSIYQGFCQLRRRGN1SAV 

AVRFPPAAPPAEPVTVFPSMLNVAANHPNAS 

TVGLVLPPAAGAGGSRLLVGATYTGYGSSFF 

PRNRSLEDHRFENTPEIAIRSLDTRGDLAKLFT 
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INAspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K-Lysine, L=Leucine, 
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Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
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FDLNPSDDMLKIKQGAKEQHKLGFVSAFLHP 

SDPPPGAQSYAYLALNSEARAGDKESQARSL 

LARICLPHGAGGDAKKLTESYIQLGLQCAGG 

AGRGDLYSRLVSVFPARERLFAVFERPQGSPA 

ARAAPAALCAFRFADVRAAIRAARTACFVEP 

APDWAVLDSVVQGTGPACERKLNIQLQPEQ 

LDCGAAHLQHPLSELQPLKATPVFRAPGLTSV 

AVASVNNYTAVFLGTVNGRLLKINLNESMQ 

WSRRVVTVAYGEPVHHVMQFDPADSGYLY 

LMTSHQMARVKVAACNVHSTCGDCVGAAD 

AYCGWCALETRCTLQQDCTNSSQQHFWTSA 

SEGPSRCPAMTVLPSEIDVRQEYPGMILQISGS 

LPSLSGMEMACDYGNNiRTVARVPGPAFGHQ 

IAYCNLLPRDQFPPFPPNQDHVTVEMSVRVN 

GRNIVKANFTIYDCSRTAQVYPHTACTSCLSA 

QWPCFWCSQQHSCVSNQSRCEASPNPTSPQD 

CPRTLLSPLAPVPTGGSQN1LVPLANTAFFQG 

AALECSFGLEEDFEAVWVNESVVRCDQWLH 

TTRKSQVFPLSLQLKGRPARFLDSPEPMTVM 

VYNCAMGSPDCSQCLGREDLGHLCMWSDGC 

RLRGPLQPMAGTCPAPEIRAIEPLSGPLDGGT 

LLTIRGRNLGRRLSDVAHGVWIGGVACEPLP 

DRYTVSEEIVCVTGPAPGPLSGWTVNASKE 

GKSRDRFSYVLPLVHSLEPTMGPKAGGTRITI 

HGNDLHVGSELQVLVNDTDPCTELMRTDTSI 

ACTMPEGALPAPVPVCVRFERRGCVHGNLTF 

WYMQNPVITAISPRRSPVSGGRTITVAGERFH 

MVQNVSMAVHfflGREPTLCKVLNSTLITCPSP 

GALSNASAPVDFFINGRAYADEVAVAEELLD 

PEEAQRGSRFRLDYLPNPQFSTAKREKWUCH 

HPGEPLTLVIHVSTKGAGKEQDSLGLQSHEY 

RVKIGQVSCDIQIVSDRIIHCSVNESLGAAVGQ 

LPITIQVGNFNQTIATLQLGGSETAIIVSIVICSV 

LLLLSWALFVFCTKSRRAERYWQKTLLQME 

EMESQIREEIRKGFAELQTDMTDLTKELNRSQ 

GIPFLEYKHFVTRTFFPKCSSLYEERYVLPSQT 

LNSQGSSQAQETHPLLGEWKIPESCRPNMEE 

GISLFSSLLDNKHFLIVFVHALEQQKDFAVRD 

RCSLASLLTIALHGKLEYYTSIMKELLVDLID 

ASAAKNPKLMLRRTESVVEKMLTNWMSICM 

YSCLRETVGEPFFLLLCAIKQQINKGS1DAITG 

KARYTLNEEWLLRENIEAKPRNLNVSFQGCG 

MDSLSVRAMDTDTLTQVKEKILEAFCKNVPY 

SQWPRAED VDLEWFAS STQS YILRDLDDTS V 

VEDGRKKLNTLAHYKIPEGASLAMSLIDKXD 

NTLGRVKDLDTEKYFHLVLPTDELAEPKKSH 

RQSHRKKVLPEIYLTRLLSTKGTLQKFLDDLF 

KATLSIREDKPPLAVKYFFDFLEEQAEKRGISD 

nT\TT T YT"1 T TIT" T^V TOY TYT T» fYT fl rVTTT r/\tn Am rrt\rr\T/ 

PDiLHI\VK.TNSLPLRr WVN 
TDHIDACLSVZAQAFIDACSISDLQLGKDSPTN 
KT I YAKFTPFYPKTVORYYTtOTODMTPT Qpnp 

MNAHLAEESRKYQNEFNTNVAMAEIYKYAK 
RYRPQIMAALEANPTARRTQLQHKFEQWAL 
MEDNIYECYSEA 


730 


2080 


A 


5744 


3 


292 


QPSPLFHSHLETLQLLRTAQLPEQVSWPWGQ 
VANGKGNQRNMGSPQPSLLAFERNLELQIMG 
LGYSLLMGKLRPRVAKDTLRVHRDSTPSPLT 
LKD 


731 


2081 


A 


5747 


1 


382 


FLKCMRKAFRSSKLLQVGYTPDGKDDYRWC 
FRVDEV>TVVTTWNTNVG1INEDPGNCEGVKRT 
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Amino acid sequence (A*»Alanine OCysteine, 
D=Aspartic Acid, E^Qlutamic Acid, 
F=Phcnylalanine, G-Glycine, H=Histidine, 
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T^Threonine, V=VaIine, W=Tryptophan, 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














LSFSLRSSRVSGRHWKNFALVPLLREASARD 

RQSAQPEEVYLRQFSGSLKPEDAEVFKSPAAS 

GEK 


732 


2082 


A 


5753 


198 


3 


AQAES STV ASPEATAGPLCTRIPNVPPPTPrRP 
PGKLQAQLPCPSPVRFTSARIPPASRPQTKS 


733 


2083 


A 


5754 


2 


2223 


AAGPPGLEAEGRAPESAGPGPGGDAAETPGL 

PPAHSGTLMMAFRDVTVQIANQNISVSSSTAL 

SVANCLGAQTVQAPAEPAAGKAEQGETSGR 

EAPEAPAVGREDASAEDSCAEAGASGAADG 

ATAPKTEEEEEEEETAEVGRGAEAEAGDLEQ 

LNRTSTSTKSAKSGSEASASASKDALQAMILS 

LPRYHCENPASCKSPTLSTOTLRKRLYRIGLN 

LFNINPDKGIQFLISRGFIPDTPIGVAHFLLQRK 

GLSRQMIGEFLGNSKKQFNRDVLDCVVDEM 

DFSSMELDEALRKFQAHIRVQGEAQKVERLIE 

AFSQRYCMCNPEVVQQFHNPDTIFILAFAIILL 

NTDMYSPNIKPDRKMMLEDFIRNLRGVDDG 

ADIPRELVVGIYERIQQKELKSNEDHVTYVTK 

VEKSIVGMKTVLSVPHRRLVCCSRLFEVTDV 

NKLQKQAAHQREVFLFNDLLVILKLCPKKKS 

SSTYTFCKSVGLLGMQFQLFENEYYSHGITLV 

TPLSGSEKKQVLHFCALGSDEMQKFVEDLKE 

SIAEVTELEQIRIEWELEKQQGTKTLSFKPCGA 

QGDPQSKQGSPTAKREAALRERPAESTVEVSI 

HNRLQTSQHNSGLGAERGAPVPPPDLQPSPPR 

QQTPPLPPPPPTPPGTLVQCQQIVKVIVLDKPC 

LARMEPLLSQALSCYTSSSSDSCGSTPLGGPG 

SPVKVTHQPPLPPPPPPYNHPHQFCPPGSLLH 

GHRYSSGSRSLV 


734 


2084 


A 


5788 


8 


362 


SSVMGDLVGQGLEEQIVARDENSWLIDGGTP 
IDDVMRVLDIDEFPQSGNYETIGGFMMFMLR 
KIPKRTDSVKFAGYKFEWDIDNYRIDQLLVT 
RIDSKATALSPKLPDAKDKEESVA 


735 


2085 


A 


5827 


1 


1257 


MVFS A VLTAFHTGTSNTTF V V YENTYMNITL 

PPPFQHPDLSPLLRYSFETMAPTGLSSLTVNST 

AVPTTPAAFKSLNLPLQITLSAIMIFILFVSFLG 

NLWCLMVYQKAAMRSAINILLASLAFADM 

LLAVLNMPFALVTILTTRWIFGKFFCRVSAMF 

FWLFVIEGVAILLIISEDRFLIIVQRQDKLNPYR 

AKVLIAVSWATSFCVAFPLAVGNPDLQIPSRA 

PQ CVFGYTTNPGYQAYVILISLISFFIPFLVILY 

SFMGILNTLRHNALRIHS YPEGICLS Q ASKLGL 

MGLQRPFQMSIDMGFKTRAFTTILILFAVFIVC 

WAPFTTYSLVATFSKHFYYQHNFFEISTWLL 

WLCYLKSALNPLrVTWRIICKFHDACLDMMP 

KSFKFLPQLPGHTKRRIRPSAVYVCGEHRTW 


736 


2086 


A 


5870 


3 


268 


FTRSDELARHYRTHTGEKRFSCPLCPKQFSRS 
DHLTKHARRHPTYHPDMIEYRGRRRTPRTOPP 
LTSEVESSASGSGPGPAPSFTTCL 


/J / 


ZUoV 


A 


5871 


2 


521 


LlWPQLFLEI LPELXHMSRPAEDGPSPGALVR 

RSSSLGYISKAEEYFLLKSRSDLMFEKQSERH 

GLARRLTTARRPPAS SEQAQQELFNELKPAV 

DGANFIVNFIMRDQNNYNEEKDSWNRVART 

VDRLCLFVVTPVMWGTAWIFLQGVYNQPPP 

QPFPGDPYSYNVQDKRFI 


738 


2088 


A 


5881 


1 


1160 


LVVTAITAELAFPNEYTRMSTSELISELFNDCG 
LLDSSKLCDYENRFNTSKGGELPDRPAGVGV 
YSAMWQIALTLILKIVITIFTFGMKIPSGLFIPS 
MAVGAIAGRLLGVGMEQLAYYHQEWTVFNS 
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Tiiiflpntirtp in^prtirtn 

UU^ibUUUw illotl L1VJ1I 














WCSQGADCITPGLYAMVGAAACLGGVTRMT 

VSLVVJMFELTGGLEYIWLMAAAMTSKWVA 

DALGREGIYDAHIRLNGYPFLEAKEEFAHKTL 

AMDVMKPRRNDPLLTVLTQDSMTVEDVETII 

SETTYSGFPVWSRESQRLVGFVLRRDLIISIE 

NARKKQDGWSTSIIYFTEHSPPLPPYTPPTLK 

LRNILDLSPFTVTDLTPMEIWDIFRKLGLRQC 

L VTHNGRIXGIITKKD VLKHI AQMANQDPD SI 

LFN 


739 


2089 


A 


5892 


2 


fll c 

yio 


TT f\l A A C1/DT7ITATCT TO\17WT DTJCATJVl/T TTMfT.V*T> 

1 Li\l LAfxo V rr r AloLlo W W Lr xioAK W.LllINVJi\i^ 

DQALQELRKVARINGHKEAKNLTIEVLMSSV 

KEEVASAKEPRSVLDLFCVPVLRWRSCAMLV 

VNFSLLISYYGLVFDLQSLGRDIFLLQALFGA 

VDFLGRATTALLLSFLGRRTIQAGSQAMAGL 

ATT A"M\/fI \/DfYTM HTI DVVI?A\/I ftT£'nf" v EYTrQT 
AILAN ML V r KIDL\£ 1 LiK V V Jr A. V Li uri*k.O Cr \jl oL> 

TCLTIYKAELFPTPVRMTADGILHTVGRLGA 
MMGPLILMSRQALPLLPPLLYGVIS1ASSLWL 
FFLPETQGLPLPDTIQDLESQKSTAAQGNRQE 
AFTVESTSLLEIVALHGAL 


740 


2090 


A 


5900 


2 


426 


DDTVTT PTPTJUDCT/TVl/UCT T/"YDT2\7fWTT WJVE 

Kr 1 is. 1 LCjI or Hr b V JLXj V Hr L 1 Vi KJti V Kl JNLWIsJb 

NLIILDTAKKHGYEWDTFTITMGRYKEFLQG 

KCGCHFHEWKSKLSKEYNF1KMKRSRNHIM 

GRYFSNQSKLQQGTVTNFRSPYHVRGPINQV 

CSEILLSRMCANKRTM 


741 


2091 


A 


5910 


3 


412 


RMPESTLLIICENGYILEAPLPTIKQEEDDHDV 

\/ , CV'T3TX r r\'\/fr x TV'/^T?UUOC\/VCVTl DI TT7TEVDT?"D 
Vox J^llUJIVlL/ lrvL> r rlr S&V KoJsJLlsljIJMrJiSJ^JjK 

QRELKEKIREERRNKLAAEMGEDGEKEFQEE 
EEEKEEEEEEEEPLPEIFIPSTPSPrLCGFYSEPG 
KFWV 


742 


2092 


A 


5936 


1 


482 


MGCRLLCCVVFCLLQAGPLDTAVSQTPKYLV 

TQMGNDKSIKCEQNLGHDTMYWYKQDSKK 

FLKJMFSYNNKEL1INETVPNRFSPKSPDKAHL 

NLHINSLELGDSAVYFCASSQDTALQSHCIPV 

HKPPGSARKLQGSVCTCTQGSSLHSLMASDG 

VPVC 


743 


2093 


A 


5938 


1 


1566 


MNSFFGTPAAS WCLLESDVSSAPDKEAGRER 

RALSVQQRGGPAWSGSLEWSRQSAGDRRRL 

GLSRQTAKSSWSRSRDRTCCCRRAWWILVPA 

ADRARRERFIMNEKWDTNSSENWHPIWNVN 

DTKHHLYSDINITYVNYYLHQPQVAAIFIISYF 

LIFFLCMMGNTVVCFIVMRNKHMHTVTNLFI 

LNLAISDLLVGIFCMP3TLLDNIIAGWPFGNTM 

r'T^rc^T vnniQVA aqvftt VATAvm5T?nPwv 

JS-I ooJL vv^oio v/v\o vr I ij V V Jj'lvr.V^^ V V X 

PFKPKLTIKTAFVIIMI1WVXAITIMSPSAVMLH 

VflFRVWPVT?! KT^nTsTI^T^PVVWPPV'nWPKrO 

V ^C(IjJ\ J IRY XV1_<1N 0\£ * V I W W IlS \g 

EMRKTYTTVLFANIYLAPLSLIVIMYGRIGISLF 

RAAVPHTGRKNQEQWHVVSRKKQKIIKMLLI 

VALLFILSWLPLWTLMMLSDYADLSPNELQII 

NTYIYPFAHWLAFGNSSVNPIIYGFFNENFRRG 

FOFAFOI OLCOKRAKPMFAYALKAKSHVLTN 

TSNQLVQESTFQNPHGETLLYRKSAEKPQQE 

LVMEELKETTNSSEI 


744 


2094 


A 


5966 


149 


327 


SHVCVSHYAGSSGCPAGAGAGAVALGISAVA 
LYDYQGGRLGVARGAWYMEAPDIRQGDM 


745 


2095 


A 


5970 


413 


856 


GAPHTDWAWAPTPMSGLGSGRGRQGTLASS 
PLSLPLLLAGVTGILATELFDQMARPAACMV 
CGALMWIMLILVGLGFPFIMEALSHFLYVPFL 
GVCVCGAIYTGLFLPETKGKTFQEISKELHRL 
NFPRRAQGPTWRSLEVIQSTEL 
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seq- 




USSN 
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seq- 


uence 




09/496 


correspondi 


to last amino 


M^Mcthionine, N=Asparagine, P=ProJine ( 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
sequence 


acid residue 
of peptide 
sequence 


Q=Glutamine f R=Arginine, S=Serine, 
T=Threonine, V=Valine s W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 


746 


2096 


A 


5971 


3 


1343 


AQTARMGLELDTEGHRLFVAFSGCIVYLPLS 

RCARHGACQRSCLASQDPYCGWHSSRGCVD1 

RGSGGTDVDQAGNQESMEHGDCQDGATGSQ 

SGPGDSAYGVRRDLPPASASRSVPIPLLLASV 

AAAFALGASVSGLLVSCACRRAHRRRGKDIE 

VQTPQLYTTFLPPPEGVPPPELACLPTPESTPE 

LPVKHLRAAGDPWEWNQNRNNAKEGPGRSR 

GGHAAGGPAPRVLVRPPPPGCPGQAVEVTTL 

EELLRYLHGPQPPRKGAEPPAPLTSRALPPEP 

APALLGGPSPRPHECASPLRLDVPPEGRCASA 

PARPALSAPAPRLGVGGGRRLPFSGHRAPPAL 

LTRVPSGGPSRYSGGPGKHLLYLGRPEGYRG 

RALKRVDVEKPQLSLKPPLVGPSSRQAVPNG 

\jt\TlHr 


747 


2097 


A 


5998 


2 


754 


DHASLPCSWNHRFDVETRHVFIGDHSGQVTI 

LKLEQENCTLVTTFRGHTGGVTALCWDPVQ 

RVLFSGSSDHSVIMWDIGGRKGTAIELQGHN 

DRVQALSYAQHTRQLISCGGDGGIVVWNMD 

VERQETPEWLDSDSCQKCDQPFFWNFKQMW 

DSKKIGLRQHHCRKCGKAVCGKCSSKRSSIPL 

MGFEFEVRVCDSCHEAITDEERAPTATFHDSK 

tiril VH vtirUAl Ku WLL J aOi L/KViKL WDMl 

PWS 


748 


2098 


A 


6001 


2 


747 


AMVFGGWPYVPQYRDIRRTQNADGFSTYV 

CLVLLVANILRILFWFGRRFESPLLWQSAIMIL 

TMLLMLKLCTEVRVANELNARRRSFTAADS 

iStAJCii V Iv V Ax ivKor LiUr JJr rUnir WKi W oor oU i V 

QCVLAFTGVAGYITYLSIDSALFVETLGFLAV 

LTEAMLGVPQLYRNHRHQSTEGMSIKMVLM 

WTSGDAFKTAYFIXKGAPLQFSVCGIXQVLV 

DLAILGQAYAFARHPQKPAPHAVHPTGTKAL 






A 




o 
/, 


AAl 


APPTYDQFT VP.X/TUTT PPTPAT7PQI C\AT(y\4V\ V 

RARLADDLNEKIAQRPGPMELVEKNILPVDSS 
VKEAJIGVGKEDYPHTQGDFSFDEDSSDALSP 
DQPASQESQGSAASPSEPKVSESPSPVTTNTP 
AQFASVSPTVPEFLKTPPTAD 


750 


2100 


A 


6004 


2 


427 


LLTQAMLVLPHRPQWFTPGPRLQAQGPCQEG 

WRWELRLPJ^YVPEDEDLNKRRVPQAKPDAV 

QEKVKEQLEAAKPEPVIEEVDLAKLAPRKPD 

WDLKRDVAKKLEKLLKRTQRAIAELIRERLK 

GQEDSLDSAVDAATEHKTC 


751 


2101 


A 


6007 


33 


1280 


TDQAKVDNQPEKLVRSAEDVSTVPTQPDNPF 

SHPDKLKRMSKSVPAFLQDESDDRETDTASE 

SSYQLSRHKKSPSSLTNLSSSSGMTSLSSVSGS 

VMSVYSGDFGNLEVKGNIQFA1EYVESLKEL 

rivr VAv^UJSX'JL»AAAlJ VKJs.tJKolJr Y V KAY LLP 

DKGKMGKKKTLWKKTLNPVYNEILRYKIEK 

Q1LKTQKLNLSIWHRDTFKRNSFLGEVELDLE 

TWDWnNKONKOT RWYPT KRKTAPVAT FAF 

NRGEMKLALQYVPEPVPGKKLPTTGEVHrWV 

KECLDLPLLRGSHLNSFVKCTILPDTSRKSRQ 

KTRAVGKTTNP1FNHTMVYDGFRPEDLMEAC 

VELTVWDHYKLTNQFLGGLRIGFGTGKSYGT 

EVDWMDSTSEEVALWEKMVNSPNTW1EATL 

PLRMLLIAKISK 


752 


2102 


A 


6028 


108 


1283 


KEIFSPFELISVKPLCLLLGVTCSQSMAFEELL 

SQVGGLGRFQMLHLVFILPSLMLLIPHILLENF 

AAAIPGHRCWVHMLDNNTGSGNETGILSEDA 
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Amino acid sequence (A= Alanine C=Cysteine, 
D=Aspartic Acid, E=GIutamic Acid, 
F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














LLRISIPLDSNLRPEKCRRFvHPQWQLLHLNG 

TIHSTSEADTEPCVDGWVYDQSYFPSTIVTKW 

DLVCDYQSLKSWQFLLLTGMLVGGIIGGHV 

SDRFGRRFILRWGLLQLAITDTCAAFAPTFPV 

YCVLRPLAGFSSMIIISNNSLPITEWIRPNSKAL 

VVELSSGALNIGQI1LGGLAYVFRDWQTLHVV 

ASVPFFVFFLLSRWLVESARWLIITNKLDEGL 

KALRKVARTNGIKNAEETLNIEYVRSTMQEE 

LDAAQTKTTVWDLFRNPSMRKRJCILVFLRK 

KNLKEKA 


753 


2103 


A 


6043 


1 


1470 


DSFESILRLIFEIHHSGEKGDIWFLACEQDIEK 

VCETVYQGSNLNPDLGELWVPLYPKEKCSL 

FKPLDETEKRCQVYQRRWLTTSSGEFLIWSN 

SVRFVIDVGVERRKVYNPRIRANSLVMQPISQ 

SQAEIRKQILGSSSSGKFFCLYTEEFASKDMTP 

LKPAEMQEANLTSMVLFMKRIDIAGLGHCDF 

MNRPAPESLMQALEDLDYLAALDNDGNLSE 

FGIIMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTAPNCFSHVPHGAEEAALTCWKTFLHPE 

GDHFTLISIYKAYQDTTLNSSSEYCVEKWCRD 

YFLNCSALRMADVIRAELXEIIKRIELPYAEPA 

FGSK£NTLNIKKALLSGYFMQIARDVDGSGN 

YLMLTHKQ V AQLHPL SGYSITKKMPEW VLF 

HKFSISENNY1R3TSEISPELFMQLVPQYYFSNL 

PPSESKDILQQWDHLSPVSTMNKEQQMCET 

CPETEQRCTLQ 


754 


2104 


A 


6055 


2 


394 


YYALHHWPFPDLLCQTTGAIFQMNMYGSCIF 

LMLINVDRYAAIVHPLRLRHLRRPRVARLLC 

LGVWALILVFAVPAARVHRPSRCRYRDLEVR 

LCFESFSDELWKGRLLPLVLLAEALGFLLPLA 

AWYSS 


755 


2105 . 


A 


6059 


3 


1795 


LGLGSGTLLSVSEYKKKYREHVLQLHARVKE 

RNARSVKJTKRFTKLLIAPESAAPEEALGPAEE 

PEPGRARRSDTHTFNRLFRRDEEGRRPLTVVL 

QGPAGIGKTMAAKKILYDWAAGKLYQGQVD 

FAFFMPCGELLERPGTRSLADLDjDQCPDRGA 

PVPQMLAQPQRLLFELDGADELPALGGPEAAP 

CTDPFEAASGARVLGGLLSKALLPTALLLVTT 

RAAAPGRLQGRLCSPQCAEVRGFSDKDKKK 

YFYKFFRDERRAERAYRFVKENETLFALCFV 

PFVC WIVCT VLRQQLELGRDL SRTSKTTTS V Y 

LLFITSVLSSAPVADGPRLQGDLRNLCRLARE 

GVLGRRAQFAEKELEQLELRGSKVQTLFLSK 

KELPG VLETEVT YQFIDQ SFQEFL AALS YLLE 

DGGVPRTAAGGVGTLLRGDAQPHSHLVLTT 

RFLFGLLSAERMRDIERHFGCMVSERVKQEA 

LRW VQGQCjC^uCPGV APE VTEOAKULED 1 bb 

PEEEEEGEEPNYPLELLYCLYETQEDAFVRQA 

LCRFPELALQRVRFCRMDVAVLSYCVRCCPA 

r\r\ A T DT TQfPT \7 A AACFVlfVQl p-T/D I HAQI P. 
UyALKLloLKL V AA^bJ\JSJsJvoJL.OJSJ\JL(\^ AolAJ 

GG 


756 


2106 


A 


6060 


12 


436 


SGRPTRPAKPTGQGMGRFMLTLVCQGSIMMS 
ARDLIMNNLTELQPGLFHHLRFLEELRLSGNH 
LSHIPGQAFSGLYSLKILMLHNNQLGGIPAQA 
LWELPSLQSLRLDANLISLVPERSFEGLSSLRH 
L WLDDN ALTEIP S 


757 


2107 


A 


6063 


54 


419 


ITPLGLGAADMCAFPWLLLLLLLQEGSQRRL 
WRWCGSEEVVAVLQESISLPLEIPPDEEVENII 
WSSHKSLATWPGKEGHPATIMVTNPHYQG 
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ccn in 


Met 




rreaictea 


Predicted end 


Amino acid sequence (A— Alanine C=Cysteine, 


INLf. 01 


PiKJ. 01 


noo 




beginning 


nucleotide 


D^Aspartic Acid, E = GIutamic Acid, 


nucl- 


peptide 




in 


nucleotide 


location 


F=Phenylalanine, Glycine, H=Histidinc, 


eotide 


seq- 




USSN 


location 


corresponding 


I=Isoteucine, K^Lysine, L=Leucine, 


seq- 


uence 




09/496 


correspond] 


to last amino 


MHMethionine, N=Asparagine, P=ProIine } 








914 


fin +rt fiycl 

lig lu iirbi 

amino acid 
residue of 
peptide 
sequence 


aCIU IGMUUC 

of peptide 
sequence 


vJiuLdiiuiic, i\. — /vrgiiiiiic, o — ocniic, 
T=Threonine, V=VaIine, W^Tryptophan, 
Y-Tyrosine, X=Unknown, *-Stop codon, 
/possible nucleotide deletion, V=possible 
nucleotide insertion 














QILTMLLRSLQQPSASWPRDCSSSCSW 


758 


2108 


A 


6066 


125 


438 


IGISCPATIFVPMFSHSLIGIGEEYQLPYYNMV 

r our o I DUMKll V V U V JvKJLKrt V OlNKWJNDLlbC 

LRAVLKLMSECWAHNPASRLTALRIKKTLAK 
MVESQDVK1 


759 


2109 


A 


6072 


3 


650 


PGRRFRPAALEERAMEKLREKVPFQNRGKGT 

LSSIIPNNSDTRKATETTSLSSKPEYVNPDFRW 

SKDPSSKSGNLLETSEVGWTSNPEELDPIRLA 

LLGKSGLSCQVGSATSHPVSCQEPIDEDQRISP 

KDKSTAGREFSGQVSHQTTSENQCTPIPSSTV 

H V ADMQNMP AA VHALLTQP SL S AAPFAQ 

RYLGTLPSTG STTLPQCHAGNATV W 


760 


2110 


A 


6077 


3 


730 


PLRLTLMEEVLLLGLKDREGYTSFWNDCISSG 

LRGCMLIELPLRGRLQLEACGMRRKSLLTRK 

V1CKSDAPTGDVLLDEALKHVKETQPPETVQ 

NWIELLSGETWNPLKLHYQLRNVKER^ 

VEKGVLTTEKQNFLLFDMTTHPLTNNNIKQR 

LIKKVQEAVLDKWVNDPHRMDRRLLALIYL 

AHASDVLENAFAPLLDEQYDLATKRVRQLLD 

LDPEVECLKANTNEVLWAWAAFTK 


761 


2111 


A 


6078 


833 


390 


IVSFHLSGFKKFVRPFSFLSVHGLQVDEYHSV 
HQKLSADMADHSNLIRSLLVGAEDARLMRD 
MKTMKSRYMELYDLNRDLLNGYKIRWNNH 
TELLGNLKAVNQAIQRAGRLRVGKPKNQVIT 
ACRDAIRSNNINTLFKIMRVGTAS S 


762 


2112 


A 


6079 


2 


2686 


KKAITCGEKEKQDLIKSLAMLKDGFRTDRGS 

HSDLWSSSSSLESSSFPLPKQYLDVSSQTDISG 

SFGINSNNQLAEKVRJLRLRYEEAKRRIANLKI 

QLAKLDSEAWPGVLDSERDRLILINEKEELLK 

EMRF1SPRKWTQGEVEQLEMARKRLEKDLQ 

AARDTQSKALTERLKLNSKRNQLVRELEEAT 

RQVATLHSQLKSLSSSMQSLSSGSSPGSLTSSR 

GSLVASSLDSSTSASFTDLYYDPFEQLDSELQ 

SKVEFLLLEGATGFRPSGCITTIHEDEVAKTQ 

KAEGGGRLQALRSLSGTPKSMTSLSPRSSLSS 

PSPPCSPLMADPLLAGDAFLNSLEFEDPELSA 

TLCELSLGNSAQERYRLEEPGTEGKQLGQAV 

NTAQGCGLKVACVSAAVSDESVAGDSGVYE 

ASVQRLGASEAAAFDSDESEAVGATRIQIALK 

YDEKNKQFAILIIQLSNLSALLQQQDQKVNIR 

VAVLPCSESTTCLFRTRPLDASDTLVFNEVFW 

VSMSYPALHQKTLRVDVCTTDRSHLEECLGG 

AQISLAEVCRSGERSTRWYNLLSYKYLKKQS 

RELKPVGVMAPASGPASTDAVSALLEQTAVE 

LbJsitQhvjrK5>D ItJ 1 LhUb WRYEET5ENEAVAE 

EEEEEVEEEEGEEDVFTEKASPDMDGYPALK 

VDKETNTETPAPSPTVVRPKDRRVGTPSQGPF 

LRGSTIIRSKTFSPGPQSQYVCRLNRSDSDSST 

LSKKPPFVRNSLERRSVRMKRPSPPPQPSSVK 

VLKELKEQLEQAKSHGEKELPQWLREDERFR 
LLLRMLEKRMDRAEHMGELQTDKMMRAAA 
KDVHRLRGQSCKEPPEVQSFREKMAFFTRPR 
MN1PALSADDV 


763 


2113 


A 


6082 


3 


1558 


PHPIRFSKLCVSFNNQEYNQFCVIEEASKANE 

VLENLTQGKMCLVPGKTRKLLFKFVAKTED 

VGKXIEITSVDLALGNETGRCWLNWQGGGG 

DAASSQEALQAARSFKRRPKLPDNEVHWGSII 

IQASTMIISRVPNISVHLLHEPPALTNEMYCLV 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


NO: of 
peptide 
seq- 
uence 


Met 
hod 


CCA 

ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

.residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, 
D=Aspartic Acid, EKJlutamic Acid, 
F=Phenylalanine, G=<Hycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=G\utamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y«Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, \=possible 
nucleotide insertion 














VTVQSHEKTQIRDVKLTAGLKPGQDANLTQK 

THVTLHGTELCDESYPALLTDIPVGDLHPGEQ 

LriJvMLY VKCAjI VUoKMrLVY VbYLiN 1 IvEE 

KEIVCKCHKDETVTIETVFPFDVAVKFVSTKF 

EHLERVYADIPFLLMTDLLSASPWALTIVSSE 

LHIJ^PSMTTVDQLESQVDNVILQTGESASECF 

CLQCPSLGNIEGGVATGHYUSWKRTSAMENI 

PIITTVITLPHVIVENIPLHVNADLPSFGRVRES 

LPVKYHLQNKTDLVQDVEISVEPSDAFMFSG 

LKQIRLRILPGTEQEMLYNFYPLMAGYQQLPS 

LNINLLRPPNFTNQLLRRFIPTSIFVKPQGRLM 

DDTSIAAA 


764 


2114 


A 


6093 


1 


1422 


AAADLANSNAGAAVGRKAGPRSPPSAPAPAP 

PPPAPAPPTLGNNHQESPGWRCCRPTLRERN 

ALMFNNELMADVHFWGPPGATRTVPAHKY 

VLAVGSSVFYAMFY GDLAEVKSEIHIPDVEPA 

AFLILLKYMYSDEIDLEADTVLATLYAAKKYI 

VPALAKACVNFLETSLEAKNACVLLSQSRLF 

EEPELTQRCWEVIDAQAEMALRSEGFCEIDR ' 

QTLEIIVTREALNTKEAWFEAVLNWAEAEC 

KRQGLPITPRNKRHVLGRALYLVRIPTMTLEE 

FANGAAQSDILTLEETHSIFLWYTATNKPRLD 

FPLTKRKGLAPQRCHRFQSSAYRSNQWRYRG 

RCDSIQFAVDRRVFIAGLGLYGSSSGKAEYSV 

OELKRLGV VLAQNLTKFMSDG SSNTFPV WF 

EHPVQVEQDTFYTASAVLDGSELSYFGQEGM 

TEVQCGKVAFQFQCSSDSTNGTGVQGGQIPE 

LIFYA 


765 


2115 


A 


6099 


1 


1150 


SGFTHYAIYDFIVICGSCFCNVHADQCIPVHGF 

RPVKAFGTFHMVHGKCMCKHNTAGSHCQH 

CAPLYNDRPWEAADGKTGAPNECRTCKCNG 

HADTCHFDVNVWEASGNRSGGVCDDCQHN 

TEGQYCQRCKPGFYRDLRRPFSAPDACKPCS 

CHPVGSAVLPANSVTFCDPSNGDCPCKPGVA 

GRRCDRCMVGYWGFGDYGCRPCDCAGSCD 

P1TGDCISSHTD1DWYHEVPDFRPVHNKSEPP 

WEWEDAQGFSALLHSGKCECKEQTLGNAKA 

FCGMKYSYVLKIKILSAHDKGTHVEVNVKIK 

KVLKSTKLKIFRGKRTLYPESWTDRGCTCPIL 

NPGLEYLVAGHEDIRTGKUVNMKSFVQHWK 

PSLGRKVMDILKRECK 


766 


2116 


A 


6103 


2 


384 


MTAAATATVLKEGVLEKRSGGLLQLWKRKR 
C VL rERGLQLFEAKGTGGRPKELSFARIKAVE 
CVESTGRHIYFTLVTEGGGEIDFRCPLEDPGW 
NAQITLGLVKFKNQQAIQTVRARQSLGTGTL 
va 


767 


2117 


A 


6106 


1 


542 


SGSSHASDGSGFQELRICSEDQTPLIAGMCSLP 

MARYYIIKYADQKALYTRDGQLLVGDPVAD 

NCCAEKICTLPNRGLDRTKVPIFLGIQGGSRC 

T APVT7TT7FnPQT fW 17TWNTTPPI Vlf^OPT? A TUT? 

TFFQSSSGSAFRLEAAAWPGWFLCGPAEPQQ 
PVQLTKESEPSARTKFYFEQSW 


768 


2118 


A 


6109 


3 


292 


F1LQAVLQLSSQEARYKAFGTCVSHIGAILAF 

YTPSVISSVMHRVARCAAPHVHILLANFYLLF 

PPMVNPIIYGVKTKQIRDSLGSIPEKGCVNRE 


769 


2119 


A 


6110 


1 


711 


RHEPSCSNGVASTKSKQNHSKYPAPSSSSSSS 
SSSSSSSPSSVNYSESNSTDSTKSQHHSSTSNQ 
ETSDSEMEMEAEHYPNGVLGSMSTRIVNGAY 
KHEDLQTDESSMDDRHPRRQLCGGNQAATE 
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ah(j ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


ccr\ in 
5>H(^ ID 

NO: of 
peptide 
seq- 
uence 


Met 
hod 


ID NO: 
in 

USSN 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C— Cysteine* 
EN-Aspartic Acid, EOlutamic Acid, 
^Phenylalanine, (XHycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M—Methionine, N = Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/"possible nucleotide deletion, \=possible 
nucleotide insertion 














AFSLLAYSDPWSCPVGQQLDPIQREPVCAAL 
NSAILESQNLPKQPPLMLALGQASECLRLMA 
RAGLGSCSFARVDDYLH 


770 


2120 


A 


6125 


2 


570 


YFGLNLHVQHLGNNVFLLQTLFGAVILLANC 
VAPWALKYMNRRASQMLLMFLLAICLLAIIF 
VP(^bM^MLKbVLAl LOLOAaALAN 1 LAr AH 

gneviptiiraramginatfaniagalaplmm 
ilsvyspplpwhygvfpfisgfaflllpetrnk 
plfdtiqdeknerkdprepkqedprvevtqf 


771 


2121 


A 


6126 


909 


353 


RSFVLDTASAICNYNAHYKNHPKYWCRGYF 
RDYCNIIAFSPNSTNHVALRDTGNQLIVTMSC 
LTKEDTGWYWCGIQRDFARDDMDFTELIVT 
DDKGTLANDFWSGKDLSGNKTRSCKAPKW 
RKADRSRTSILIICILITGLGIISVISHLTKRRRS 
QRNRRVGNTLKPFSRVLTPK£MAITEQM 


772 


2122 


A 


6148 


7 


810 


FVLGILAIJSHTISPFMNKFFPASFPNRQYQLLF 

TQGSGENKEEIINYEFDTKDLVCLGLSSIVGV 

WYLLRKHWIANNLFGLAFSLNGVELLHLNN 

VSTGCILLGGLFIYDVFWVFGTNVMVTVAKS 

FEAPIKLVFPQDLLEKGLEANNFAMLGLGDV 

VIPGIFIALLLRFDISLKKNTHTYFYTSFAAYIF 

GLGLTIFIMHIFKHAQPALLYLVPACIGFPVLV 

ALAKGEVTEMFSYEESNPKDPAAVTESKEGT 

EASASKGLEKKEK 


773 


2123 


A 


6161 


3 


1088 


CQPMLVTRKNHPKLLLRRTESVAEKMLTNW 

FTFLLYKFLKESAGEPLFMLYCAIKHQMEKG 

PIDAITGEARYSLSEDKLIRHLIDYKTLTLNCV 

NPENENAPEVPVKGLDCDTGTQAKEKLLDA 

AYKGVPYSQRPKAADMDLEWRQGRMARIIL 

QDEDVTTKIDND WKRLNTLAHYQ VTDG SS V 

ALVPKQTSAYNISNSSTFTKSLSRYESMLRTA 

SSPDSLRSRTPMITPDLESGTKLWHLVKNHDH 

LDQREGDRGSKMVSEIYLTRLLATKGTLQKF 

VDDLFETIFSTAHRGSALPLAIKYMFDFLDEQ 

a rM/TjrrMTj"n a r\\n? utw?v q\ipt dt deua/wa/tv 

AlJfkJl^JUn.L'AJJ V KJtl 1 WJSkOlN^JUrUKr W VIN VIJV 

NFQFVFDIHKNSITDACLSW 


774 


2124 


A 


6163 


860 


125 


KTAVKKRNLNPVFNETLRYSVPQAELQGRVL 
SLSVWHRESLGRNIFLGEVEVPLDTWDWGSE 
PTWLPLQPRVPPSPDDLPSRGLLALSLKYVPA 

Z^CCO APT DDCntTT Vf"D A *D I"YI T DT D ATPI 

UocoAULrroUJtlLrir W VJ^AKJJLLrLKAOaL 

DTYVQCFVLPDDSRASRQRTRWRRSLSPVF 

NHTMVYDGFGPADLRQACAELSLWDHGALA 

NRQLGGTRLSLGTGSSYGLQVPWMDSTPEEK 

QLWQALLEQPCEWVDGLLPLRTNLAPRT 


775 


2125 


A 


6191 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAAD 
YVRSKDFRDYLMSTHFWGPVANWGLPIAAIT 
DMKVKSPEIISRRMTFAL* C YSLTFVRFAH YVQ 
\PWN\VL^^LGCHTAVDFDQLISSMPC^SHG^^T 


776 


2126 


A 


6217 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKIT 
RQKHAKKHLGFFRNNFGVREPYQILLDGTFC 
QAALRGRIQLREQLPRYLMGETQLCTTRCVL 
KELETLGKDLYGAKLIAQKCQVRNCPHFKNA 
VSGSECLLSMVEEGNPHHYFVATQDQNLSVK 
VKKKPGVPLMFIIQNTMVLDKPSPKTIAFVKA 
VESGVRLSQCMRKKVSNISKRNRV* *KTLNRG 
RRKKRKKISGPNPLSCLKKKKKAPDTQSSASE 
KKRKRKRIRNRSNPKVLSEKQNAEGE 
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seq- 
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NO: of 
peptide 
seq- 
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hod 
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ID NO: 
in 
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Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, 
D^Aspartic Acid, E=<rlutamic Acid, 
F=Phenyl alanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L=Leucine, 
M—Methionine, N— Asparagine, P = Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 


777 


0T>7 


A 


04.30 


IUjo 


1/1 CO 
I4UZ 


Wnt^QT PdVfVMfJTPT WT T TPIUT AVfVlflQPl * 
I I ^looLrol V VjiNVJLrJL* WivLl^lri^AJVi^lJvJoKL f T 

FQPFGRPRGGGHLRSGVLGQPGQHGETP/SFF 
YNSKISPALWGPPVIPSALGGEAGKSL*PRRQ 
RFQRGGIAPLPSRVRGRAKLFLKKK 


778 


2128 


A 


6237 


422 


913 


ASFFHHHRGAFLLLLAIPGS*GQDQSLIHWSN 

PQVL\SEPN*RSGGCFSAPSFEVPPWTGEVKP/ 
SPQRDGG ALGVQGPLGIPSDSrLALLKKQT* RA 
LLNWPLGSLRRSSCFGGQDGQDLKPRSGLGC 
NSFRYRR 


779 


2129 


A 


6249 


420 


36 


ARAPSPSFSVRDVELSDPARERGEMPVAVGP 

YGQSQPSCFDRVKMGFVMGCAVGMAAGAL 

FGTFSCLSSILVSSSG/SGMRGRELMGGIGKTM 

MQSGGTFGTFMAIGMGIRC*PWLPTTSVPSH 

QSQPMY 


780 


2130 


A 


6263 


415 


1380 


RIMRMCDRGIQMLITrVGAFAAFSLMTIAVG 

TDYWLYSRGVCRTKSTSDNETSRKNEEVMT 

HSGLWRTCCLEGAFRGVCKKIDHFPEDADYE 

QDTAEYLLRAVRASSVFPILSVTLLFFGGLCV 

AASEFHRSRHNVILSAGIFFVSAGLSNIIGIIVYI 

S\ANAGRTPGQR\DSKKSYSYGWSF/YFSGAFS 

FnGR/IIC*GVGLPWHTYIEKHQQLRAKSHSEF 

LKKSTFARLPPYRYRFRRRSSSRSTEPRSRDLS 

PISKGFHTIPSTDISMFTLSRDPSKITMGTLLNS 

DRDHAFLQFHN STPKEFKE S LHNNP ANRRTT 

PV 


781 


2131 


A 


6274 


832 


318 


RIIKVKDLKQTLAIKTAYPRCKCLVEMDQIFH 
LQVKQKQLACLCTWQARDPDCPPSTKWL/L 
VGPGMGCMVALFQDSIAWSNKSMPSSLSAIS 
QSPCQVQAPEGPSSFHLPTLSFTTCLSWQGGD 
LEFLGDLKGCSELKNFQELITQSALVHPKADV 
WWYCGRPLLGTLPSN 


TOO 

782 


1 1 m 
2132 


A 


62S1 


1324 


393 


WlSLF^SLLCKi^CjSSAEDDRRXGEPSAEEAEG . 

EREDWGIGSA*SVGAVSKVPSARF*RTYPS\E 

DEEEVTHQKSSSSDSNSEEHRKKKTSRSRNK 

KKRKNKSSKRKHRKYSDSDSNSESDTNSDSD 

DDKJCRVKAKKJKKKKKKHKTKKKKNKKTK^ 

ESSDSSCKDSEEDLSEATWMEQPNVADTMDL 

IGPEAPIIHTSQDEKPLKYGHALLPGEGAAMA 

EYVKAGKRIPRRGEIGLTSEEIGSFECSGYVM 

SGSRHRRMEAVRLRKENQIYSADEKRALASF 

NQEERRKRESKILASFREMVHKJK.TKGKDDK 


783 


2133 


A 


6305 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQ 

LRGITGPAWYCHSPSHSLLSAFCHLPTPSRCP 

AMARPPVPGSVWPNWHES/RRGQGVPGLHS 

AQEPPAGVWAA*AASAAAA\LSIDTASYKIFV 

SGKSGVGKTALVAKLAGLEVPWHHETTGIQ 

TTVVFAVPAKLQASSRVVMFRFEFWDCGESA 

LKKFDHMLLACMENTDAFLFLFSFTDRASFE 

"ni pnrtT APTAnPAPri\A/PA/rvTn^vi7nr\VNyrtrr 
iJl^ruViLAiviAVjiiArVj V V KM V HjoJvt JJ v * 1 

DVPERDLTAFRQAWELPLLRVKSVPGRRLG 


784 


2134 


A 


6308 


86 


96 


GSSPDPASLITMKNQDKKNGAAKQSNPKSSP 

GQPEAGPEGAQERPS QAAPA VEAEGPGSSQA 

PRKPEGAQARTAQSGALRDVSEELSRQLEDIL 

STYCVDNNQGGPGEDGAQGEPAEPEDAEKSR 

TYVARNGEPEPTPVVNGEKEPSKGDPNTEEIR 

QSDEVGDRDHRRPQEKKKAKGLGKEITLLM 

QTLNTLSTPEEKLAALCKKYAELLEEHRNSQ 

KQMKLLQKKQSQLVQEKDHLRGEHSKAVLA 
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ceo T'n 
NO: of 
nucl- 
eotide 
seq- 
uence 


cpo in 
NO: of 
peptide 
seq- 
uence 


JVlCl 

hod 


CCA 

ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine C^Cysteine, 
D-Aspartic Acid, E^GIutamic Acid, 
F=Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Pro!ine, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W^Tryptophan, 
Y*=Tyrosine, X=Unknovvn, **Stop codon, 
/"possible nucleotide deletion, possible 
nucleotide insertion 














RSKLESLCRELQRHNRSLKEEGVQRAREEEE 

KRKEVTSHFQVTLNDIQLQMEQHNERNSKLR 

QENMELAERLKKLIEQYELREEHIDKVFKHK 

DLQQQLVDAKLQQAQEMLKEAEERHQREKD 

FLLKEAVESQRMCELMKQQETHLKQQLALY 

TEKFEEFQNTLSKSSEVFTTFKQEMEKMTKKJ 

RDKELEGLQ VKIQRLEKLCRALQT/G AQ* PVR 
GQRWGSHRTSAVRIFS 


785 


2135 


A 


6319 


1493 


889 


SPQGPLLRSVSPVSAGAS S VTPGGAQPGVTTT 

PPSLVAVAPAPGSAAGPAAGWQ*HAGCR/WT 

KJLP WS WGMRFMKlFFSEEY RSI STRISHD AL* 

EKCTQPAKPLSMIR\TGSSVSPG/PLVKWNWT 

RREFRNSGTRWSSCCGMSCMYSFLGHCSV/S 

QDLPLVHVDVGWQPPLGPTVGLRPGLLPLHD 

TTPCQKLVVDDLDWA 


786 


2136 


A 


6320 


551 


135 


RWLPVAECDSSCVGCTGEGPGNCKECISGYA 
REHGQCADVDECSLAEKTCVRKNENCYNTP 
GSYVCVCPDGFEET/RRCLC AAGRG* SHRRRK 
PDTAALPRRPVMCRTYPLNYSEGCPVENVAL 
RMPSPAVDSGGERLPAL 


787 


2137 


A 


6330 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMG 

SGILGLAYVMANTGVFGFSFLLLTVALLASYS 

VHLLLSMCIQTAYLGP*TNYFMVLPAH*LTCL 

PLIEFLQSL*NSU*AVTSYEDLGLFAFGLPGKL 

VVAGTIIIQNIGAMSSYLLIIKTELPAAIAEFLT 

GDYSRYWYLDGQTLLIIICVGIVFPLALLPKIG 

FLGYTS SLSFFFMMFFAL VVIIKK WSIPCPLTL 

NYVEKGFQISNVTDDCKPKLFHFSKESAYALP 

TMAFSFLCHTSILPIYCELQSPSKKRMQNVTN 

TAIALSFLIYFISALFGYLTFYD/GTTKAQRGE 

VTCHRIKDKVESELLKG* **IP* SHDWVMTW 

KLCILFAVLUTVPLIfiFPARKAVTMMFFSNFP 

FSWIRHFLITLALNUIVLLAIYVPDIRNVFGVV 

GASTSTCLIFIFPGLFYLKLSREDFLSWKKLGV 

GCFC/LLSFKTSILRNSLSVYirLPASRKSIYFKI 


788 


2138 


A 


6351 


1 


6622 


PRSLCFSLWAEAAVLADGGLRRRRRLLRGTM 

SASFVPNGASLEDCHCNLFCLADLTGIKWKK 

YVWQGPTSAPILFPVTEEDPILSSFSRCLKADV 

LGA^WRRDQRPERRE\L*IFWGGEDP\VLLTLF 

TMTYQKKKMECGRMDFPMNAVLCFSKAVH 

NLLERCLMNRNFVRIGKWFVKPYEKDEKPIN 

KSEHLSCSFTFFLHGDSNVCTSVEINQHQPVY 

LLSEEHTTLAQQSNSPFQVILCPFGLNGTLTGQ 

AFKMSDSATKKLIGEWKQF YPI SCCLKEMSE 

EKQEDMDWEDDSLAAVEVLVAGVRMIYPAC 

FVLVPQSDIPTPSPVGSTHCSSSCLGVHQVPAS 

TRDPAMSSVTLTPPTSPEEVQTVDPQSVQKW 

VKFSSVSDGFNSDSTSHHGGKIPRKLANHW 

DRVWQECNMNRAQNKRKYSASSGGLCEEAT 

A Alf VA <stt/TlFVP ATHRTMP^PT "PHTxTMT VCD XT 

AGQQGQAPSLGQQQQILPKHKTNEKQEKSEK 

PQKRPLTPFHHRVSVSDDVGMD\ADS\ASQRL 

V\ISAP\DSQ\VRFSNIR\TNDVAK\TPQMHGTE 

MANSPQPPPLSP\HPCDWDEGVTKTPSTPQS 

QHFYQMPTPDPLVPSKPMEDRIDSLSQSFPPQ 

YQEAVEPTVYVGTAVNLEEDEANIAWKYYK 

FPKKKDVEFLPPQLPSDKFKDDPVGPFGQESV 

TSVTELMVQCKKPLKVSDELVQQYQIKNQCL 

SAIASDAEQEPKJDPYAFVEGDEEFLFPDKKD 
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/=possible nucleotide deletion, \=possible 
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RQNSEREAGKKHKVEDGTSSVTVLSHEEDA 

MSLFSPSIKQDAPRPTSHARPPSTSLIYDSDLA 

VSYTDLDNLFNSDEDELTTGSKRSANGSDDK 

ASCKESKTGNLDPLSCISTADLHKMYPTPPSL 

EQHIMGFSPMNMNNKEYGSMDTTPGGTVLE 

GNSSSIGAQFKIEVDEGFCSPKPSEIKDFSYVY 

KPENCQILVGCSMFAPLKTLPSQYLPLIKLPEE 

CIYRQSWTVGKLELLSSGPSMPFIKEGDGSNM 

DQEYGTAYTPQTHTSCGMPPSSAPPSNSGAGI 

LPSPSTPRFPTPRTPRTPRTPRGAGGPASAQGS 

VKYENSDLYSPASTPSTCRPLNSVEPATVPSIP 

EAHSLYVNLILSESVMNLFKDCNSDSCCICVC 

NMN1KGADVGVYIPDPTQEAQYRCTCGFSAV 

MNRKFGNNSGLFFEDELDIIGRNTDCGKEAE 

KRFEALRATSAEHVNGGLKESEKLSDDLILLL 

QDQCTNLFSPFGAADQDPFPKSGVISNWVRV 

EERDCCNDCYLALEHGRQFMDNMSGGKVDE 

ALVKSSCLHPWSKRNDVSMQCSQDILRMLLS 

LQPVLQDAIQKKRTVRPWGVQGPLTWQQFH 

KMAGRGSYGTDESPEPLPIPTFLLGYDYDYLV 

LSPFALPYWERLMLEPYGSQRDIAYWLCPE 

NEALLNGAKSFFRDLTAIYESCRLGQHRPVSR 

LLTDGIMRVGSTASKKLSEKLVAEWFSQAAD 

GNNEAFSKLKLYAQVCRYDLGPYLASLPLDS 

SLLSQPNLVAPTSQSLITPPQMTNTGNANTPS 

ATLASAASSTMTVTSGVAISTSVATANSTLTT 

ASTSSSSSSNLNSGVSSNKLPSFPPFGSMNSNA 

AGSMSTQANTVQSGQLGGQQTSALQTAGISG 

ESSSLPTQPHPDVSESTMDRDKVGIPTDGDSH 

AVTYPPAI W YIIDPFTYENTDESTNS SSV WTL 

GLLRCFLEMVQTLPPHIKSTVSVQIIPCQYLLQ 

PVKHEDREIYPQHLKSLAFSAFTQCRRPLPTS 

TNVKTLTGFGPGLAMETALRSPDRPECIRLYA 

PPFILAPVKDKQTELGETFGEAGQKYNVLFV 

GYCLSHDQRWILASCTDLYGELLETCIINIDVP 

NRARRKKSSARKFGLQKLWEWCLGLVQMSS 

LPWRWIGRLGRIGHGELKDWSCLLSRRNLQ 

SLSKRLKDMCRMCGI S AAD SPblL S ACL V AM 

EPQGSFVIMPDSVSTGSVFGRSTTLNMQTSQL 

NTPQDTSCTHILVFPTSASVQVASATYTTENL 

DLAFNFNNDGADGMGIFDLLDTGDDLDPDII 

NILPASPTGSPVHSPGSHYPHGGDAGKGQSTD 

R1XSTEPHEEVPNILQQPLALGYFVSTAKAGP 

LPDWFWSACPQAQYQCPLFLKASLHLHVPSV 

QSDELLHSKHSHPLDSNQTSDVLRFVLEQYN 

ALSWLTCDPATQDRRSCLPIHFWLNQLYNFI 

MNML 


789 


2139 


A 


6359 


1 


2002 


TGTLTEDGLDVMGWPLKGQAFLPLVPEPRR 

LPVGPLLRALATCHALSRLQDTPVGDPMDLK 

MVESTGWVLEEEPAADSAFGTQVLAVMRPP 

L W Jfcr yi^yAIYLbtirr V r V a VLnKrrr ooALQRM 

SVWAWPGATQPEAYVKGSPELVAGLCNPET 

VPTDFAQMLQSYTAAGYRVVALASKPLPSVP 

SLEAAQQLTRDTVEGDLSLLGLLVMRNLLKP 

QTTPVIQALRRTRIRAVMVTGDNLQTAVTVA 

RGCGMVAPQEHLIIVHATHPERGQPASLEFLP 

MESPTAVNGVKDPDQAASYTVEPDPRSRHLA 

LSGPTFGIIVKHFPKLLPKVLVQGTVFARMAP 

EQKTELVCELQKXQYCVGMCGDGANDCGAL 

KAADVGISLSQAEASWSPFTSSMASIECVPM 
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/=possible nucleotide deletion, \=possible 
nucleotide insertion 














VIREGRCSLDTSFSVFKYMALYSLTQFISVLIL 

YTINTNLGDLQFLAIDLVnTTVAVLMSRTGP 

ALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNY 

ENTWFSLSSFQYLILAAAVSKGAPFR\RPLTN 

NVPFLL ASAL* SSVLWLVLSPGLLHGPLALR 

NITDTGFKLLLVGLVTLNFVGGLHAGERARP 

VPPRLPAPPPAQAG\SKKRFKQLERELAEQPW 

PPLPAGPLR 


790 


2140 


A 


6380 


76 


1059 


SSAGSARKLQVMALAARLWRLLPFRRGAAP 

GSRLPAGTSGSRGHCGPCRFRGFEVMGNPGT 

FKRGLLLSALSYLGFETYQVISQAAVVHATA 

KVEEILEQADYLYESGETEKLYQLLTQYKESE 

DAELLWRLARASRDVAQLSRTSEEEKKLLVY 

EALEYAKRA/L/EKNESSFASHKWYAICLSDV 

GDYEGIKAKIANAYIIKEHFEKAIELNPKDATS 

IHLMGIWCYTFAEMPWYQRRIA+NACLQLPP 

*FPPYEKALG\YFHRAEQVDPNFYSKNLLLLG 

KTYLKLHNKKLAAFWLMKAKDYPAHTEED 

KQIQTEAAQLLTSFSEKN 


791 


2141 


A 


6434 


3 


1460 


IALLIVDGLAWDDQGGLALLHISPSKLIL*QDS 

SGMS/YVMVRCTITRAFFKSLLCHICQYSIGPQ 

*VT\CPGQDACKE*KSTAN*GG*RE**PQVLFF 

AFLSNPAVKFGRMSKKQRDSLYAEVQKHQQ 

RLQEQRQQQSGEAEALARVYSSSISNGLSNLN 

NETSGTYANGSVIDLPKSEGYYNWSGQPSP 

DQSGLDMT\GIKQIKQEPIYDLTSVPNLFTY\SS 

FNN\GQLAPGmMTEIDRIAQNnKSHLETCQY 

TMEELHQLAWQTHTYEEIKAYQSKSREALW 

QQCAIQITHAIQYWEFAKRITGFMELCQNDQ 

ILLLKSGCLEWLVRMCRAFNPLNNTVLFEG 

KYGGMQMFBCALGSDDLVNEAFDFAKNLCSL 

QLTEEEIALFSSAVLISPDRAWLIEPRKVQKLQ 

EKIYFALQHVIQKNHLDDETLAKLIAKIPTITA 

VLNLxlUbKLQ VrKQ&JHUrElVN I LrPFLYICELF 

NPDCATACK 


792 


2142 


A 


6440 


92 


781 


SRGTFRCFCRDFFPCFSNMRLFLWNAVLTLFV 

TSLIGALIPEPEVKIEVLQKPFICHRKTKGGDL 

MLVHYEGYLEKDGSLFHSTHKHNNGQPIWFT 

LGILEALKGWGPGA*K/DMCVGEKRKLIIPPA 

LGYGKEGKGKIPPESTL1FNIDLLEIRNGPRSH 

ESFQEMDLNDDWKLSKDEVKAYLKKEFEKH 

GAWNESHHDALVEDIFDKEDEDKDGFISAR 

EFTYKHDEL 


793 


2143 


A 


6446 


3201 


152 


PRLKRLVVTEEDGGARPEALGKIAPRTPAELG 

ARADQELVTALMCDLRRPAAGGMMDLAYV 

CEWEKWSKSTHCPSVPLACAWSCRNLIAFTM 

DLRSDDQDLTRMIHILDTEHPWDLHSIPSEHH 

EAITC\LEWDQSGFPGFLFSRWPTGQ1K\CWS 

MGVSTLA\NSWE\SSVGSL\VEGGPHLWALS\ 

n/T Ur\XTJTl/VT AT U\/Ul r OP.ACCK , r.T:ii r tCD\WCO 
W JLriUN O V JPJL/vUxl V CKduAoor UtJSj oK\ V ivr o 

P\SLTLF\GGNAMEGWIAVTVSGLVTVSLLQ\P 

SGQVL\TST\ESLCRLRARVALADIAFTGGGNI 

WATADGSSA\SPVQFYKVCVSVVSEKCRIDT 

DILPSLFMRCTTDLNRKDKFPAITHLKFLARD 

MSEQVLLCASSQTSSIVECWSLRKEGLPVNNI 

FQQISPWGDKQPTILKWRILSATNDLDRVSA 

VULPKLPISLTNTDLKVASDTQFYPGLGLAL 

AFHDGSVHIVHRLSLQTMAVFYSSAAPRPVD 

EPAMKRPRTAGPAVHLKAMQLS WTSLAL VG 
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/=possible nucleotide deletion, \=possible 
nucleotide insertion 














IDSHGKLSVXLRLSPSMGHPLEVGLALRHLLFL 

LEYCMVTGYDWWDILLHVQPSMVQSLVEKL 

HEEYTRQTAALQQVLSTRILAMKASLCKLSP 

CTVTRVCDYHTKLFL1A1SSTLKSLLRPHFLNT 

PDKSPGDRLTEICTKITDVDJDKVMINLKTEEF 

VLDMNTLQALQQLLQWVGDFVLYLLASLPN 

QPCPTSEPCPTSEPSPTSEPSPTSEPSSP*SLaG 

KPSCLPVYTATSDTQDSMSLLFRLLTKLWICC 

PASDGLVSRLQPKQPLRLQFGRAPTLPGSAAT 

LQLDGLARAPGQPKIDHLRRLHLGACPTEEC 

KACTRCGCVTMLKSPNRTTAVKQWEQRWIK 

NC/LVRWALVAGAPQLPLSPAAPQLLLSYPSA 

APEPGCCKSHRSPWTLLGAVNLSPPCRAVEG 

RGPDAC VTSRASEEAPAFVQLGPQ STHHSPRT 

PPQT FiT-TT UDCnDD 

rKoLlJilJLrlrJbJL>Kx 


794 


2144 


A 


6490 


418 


585 


NGDKADLENESCRAQVLMPWPALWEAEGG 
GSIEPRDLRLQ*AVITPL\TPAWVTQ 


795 


2145 


A 


6499 


395 


1027 


KLLWLPPHSEQKRSPLYHPQGPSGTTPSAP\FS 

SHSPPPSLLQAVPSIAAFLRTHGHISASGPLRMP 

FPH/H+NAFLLVFPGQRSQLTS/PSHYLCREVFP 

DHHHHLCRLSLESSPLFHHRVLFCVPKQNVN 

STRAQIFCLFVHTVGCRCINTFPLHLFRLHLWL 

HFLQIPLCKKNKSVKLGKTVVGRGCQSAAGS 

DTRVRAAVGAPGLPVEPLV 






A 




DO 


QIC 
7 JO 


Ui>ALL I rio or C VrTLCQDr FT YSSMSEEVTYA 

DLQFQNSSEMEKIPEIGKFGEKAPPAPSHVWR 

PAALFLTLLCLLLLIGLGVIASMFHVTLKIEM 

KJCMNKLQNISEELQRNISLQLMSNMNISNKIR 

NLSTTLQTIATKLCRELYSKEQEHKCKPCPRR 

WIWHKDSCYFLSDDVQTWQESKMACAAQN 

ASLLKINNKNALEFDCSQSRSYDYWLGLSPEE 

DSA r SWYESG*YNQ\PSAWVIRNAPDLNNMY 

CGYINRLYVQYYHCTYKQRMICEKMANPVQ 

LGSTYFREA 


797 


2147 


A 


6507 


1 


881 


PGSTHASARSQVPRSAGEAAPHSRRPPGLLPH 

APRAASAQLEERMRDPHFGMTLQEGDCRGS 

QT VS LTMGT AD SDEMAPEAPQHTHID VHIHQ 

ESALAKLLLTCCSALRPRATQARGSSRLLVAS 

WVMQIVLGILSAVLGGFFYIRDYTLLVTSGA 

AIWTGAVAVLAGAAAFIYEKRGGTYWALLR 

TLLALAAFSTAIAALKLWNEDFRYGYSYYNS 

ACRISSSSDWNTPAPTQSPEEVRRLHLCTSFM 

DMLKALFRTLQAMLLGVWJXLLLASLTPLWL 

/SL/RGECSQPKG*VPKKRDQKEMLEVSGI*PG 

CTTJT A C A T> O /"VI 7"DT> O A /-< 1"? A A TIT TOT1 T» T»Y^/~iT T WW rin 

o rHAaAKbi^ VJ^KoAGEAAPHSRRFPGLLPHAP 

RAASAQLEERMRDPHPGMTLQEGDCRGSQT 

VSLTMGTADSDEMAPEAPQHTHIDVHIHQES 

ALAKLLLTCCSALRPRATOARGSSRI T VASW 

VMQIVLGILSAVLGGFFYIRDYTLLVTSGAAI 

WTGAVAVLAGAAAFIYEKRGGTYWALLRTL 

LALAAFSTAIAALKLWNEDFRYGYSYYNSAC 

RISSSSDWNTPAPTQSPEEVRRLHLCTSFMDM 

LKALFRTLQAMLLGVWILLLLASLTPLWLYC 

WRMFPTKGVSP 


798 


2148 


A 


6528 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAP 
RFLVAFAYWNHYLSCTSPCSCYRPLCRLNFG 
LNWENLALLVLTYVSSSEDF/TWVPG*GRSG 
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EVFPEGTGLPLPHSDLPTSWCGHSLQCGSQSS 

FPPAMENAFIVFIASSLGHMLLTCILWRLTKK 

HTVSQEVDGLSLAGAPRQPRRKSRTSVLRIRV 

MVRWELSSNGNPGRGVLGLGLGLGNKLRW 

GQNLGL*HCWVVWETGE*KRWRLQMGIE* 

GVASRRQ*VRNSVRGLVCHNSSAPPMYMGFF 

SPTVFGGGVGG*LHVTFILHPPEVEAAGIPLLL 

GPSLPQRQGREHIWILAAPACAPFHDR*WEP 

REIRPSP*ELGLRGEPTLSYPASCRVIRQPIP*D 

RXSYSWKQRLFIINFISFFSALAVYFRHNMYC 

EAGVYTIFAILEYTVVLTNMAFHMTAWWDF 

GNKELLITSQPEEKRF 


799 


2149 


A 


6529 


1 


874 


FFFFQRINFIEHSGSVSLLALACDLGWCEDWS 

CCLVQGGGDLVDVVQTNHGEDEAGGDTDSV 

DEARCKESQQEAQENLREDLCLESFAKDKIL 

QIIEGSEREHEETRTKQAALDGEPLGGGQLTA 

VHLHPSKEQQGQEGGERQRGARTHHWRGW 

EKGRRVRLRPPSGKLRADQPVRKLGGPTPS/T 

ELPGLQPHAPTPHTA/PATPTYSPAPDTPNPPV 

RWKCPLPVEPRTRQLCRERTRKACPPKPRPPL 

GLPGDPTGPVTHHAPPVSPTGASGQERRAEP 

GAVSYAHASATFC 


800 


2150 


A 


6544 


2 


662 


SAQRWAAVAGRWGCRLLALLLLVPGPGGAS 
EITFELPDNAKQCFYEDIAQGTKCTLEFQVITG 
GHYDVDCRLEDPDGKVLYKEMKKQYDSFTF 
TASKNGTYKFCFSNEVFSTFTHKTVYFDFQVG 
E\THLCFLVR/DRVSALTQMESACVSIHEALKS 
VIDYQTHFRLREAQGRSRAEDLNTRVAYWSV 
GEALILLVVSIGQVFLLKSFFSDKRTTTTRVGS 


801 


2151 


A 


6556 


1 


1319 


TPCMECIKGEGLREPQNLSGSQREPQTEGSM 

DGWRRMPRWGLLLLLWGSCTFGLPTDTTTF 

KRIFLKRMPSIRESLKERGVDMARLGPEWSQP 

MKRLTLGNTTS S VILTNYMDTQ YYGEIGIGTP 

PQTFKWFDTGSSNVWVPSSKCSRLYTACVY 

HKLFDASDSSSYKHNGTELTLRYSTGTVSGFL 

SQDIITVGGITVTQMFGEVTEMPALPFMLAEF 

DGVVGMGFIEQAIGRVTPIFDNIISQGVLKED 

VFSFYYNRDSENSQSLGGQIVLGGSDPQHYE 

GNFHYINLIKTGVWQIQMKGVSVGSSTLLCE 

DGCLALVDTGASYISGSTSSIEKLMEALGAKE 

KRLFDYVVKCNEGPTLPPTFLFLLGGKDTPLT 

SADYLFQESYSSKKLSTLAIHAMYIPPPTGPTL 

\ALGATF\IRKFYTEFDRGNNPHGFALAR 


802 


2152 


A 


6567 


13 


6147 


MCLGRMGASSPRSPEPVGPPAPGLPFCCGGSL 

LAVVVLLALPVAWGQCNAPEWVLPFARPTNL 

TDEFEFPIGTYLNYECRPGYSGRPFSnCLKNS 

VWTGAKDRCRRKSCRNPPDPVNGMVHVIKG 

IQFGSQDCYSCTKGYRLIGSSSATCIISGDTVIW 

DNETPICDRIPCGLPPTITNGDFISTNRENFHY 

GSVVTYRCNPGSGGRKVFELVGEPSIYCTSND 

DQVGIWSGPAPQCIIPNKCTPPNVENGILVSD 

NRSLFSLNEVVEFRCQPGFVMKGPRRVKCQA 

LNKWEPELPSCSRVCQPPPDVLHAERTQRDK 

DNFSPGQEVFYSCEPGYDLRGAASMRCTPQG 

DWSPAAPTCEVKSCDDFMGQLLNGRVLFPV 

NLQLG AK VDF VCDEGFQLKGS S AS YC VL AG 

MESLWNSSVPVCEQIFCPSPPVIPNGRHTGKP 

LEVFPFGKAVNYTCDPHPDRGTSFDLIGESTIR 

CTSDPQGNGVWSSPAPRCGILGHCQAPDHFL 

FAKLKTQTNASDFPIGTSLKYECRPEYYGRPF 
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Y^Tyrosine, X=Unknown, **Stop codon, 
/^possible nucleotide deletion, V=possible 
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SITCLDNLVAVSSPKDVCKRKSCKTPPDPVNG 

MVHVITDIQVGSRINYSCTTGHRLIGHSSAECI • 

LSGNAAHWSTKPPICQRIPCGLPPTIANGDFIS 

TNREhnFHYGSVVTYRCNPGSGGRKVFELVGE 

PSIYCTSNDDQVGIWSGPAPQCIIPNKCTPFNV 

ENGELVSDNRSLFSLNEWEFRCQPGFVMKGP 

RRVKCQALNKWEPELPSCSRVCQPPPDVLHA 

ERTQRDKDNFSPGQEVFYSCEPGYDLRGAAS 

MRCTPQGDWSPAAPTCEVKSCDDFMGQLLN 

GRVLFPVNLQLGAKVDFVCDEGFQLKGSSAS 

YCVLAGMESLWNSSVPVCEQIFCPSPPVIPNG 

RHTGKPLEVFPFGKAVNYTCDPHPDRGTSFD 

LIGESTIRCTSDPQGNGVWSSPAPRCGILGHC 

QAPDHFLFAKLKTQTNASDFPIGTSLKYECRP 

EYYGRPFS1TCLDNLVWSSPKDVCKRKSCKTP 

PDPVNGMVHVITDIQVGSRINYSCTTGHRLIG 

HSSAECn.SGNTAHWSTKPPICQRIPCGLPPTI 

ANGDFISTNRENFHYGSWTYRCNLGSRGRK 

VFELVGEPSIYCTSNDDQVGIWSGPAPQaiPN 

KCTPPNVENGILVSDNRSLFSLNEVVEFRCQP 

GFVMKGPRRVKCQALNKWEPELPSCSRVCQ 

PPPEILHGEHTPSHQDNFSPGQEVFYSCEPGY 

DLRGAASLHCTPQGDWSPEAPRCAVKSCDDF 

LGQLPHGRVLFPLNLQLGAKVSFVCDEGFRL 

KGSSVSHCVLVGMRSLWNNSVPVCEHIFCPN 

PPAILNGRHTGTPSGDIPYGKEISYTCDPHPDR 

GMTFNLIGESTIRCTSDPHGNG VWS SPAPRCE 

LSVRAGHCKTPEQFPFASPTIPINDFEFPVGTS 

LNYECRPGYFGKMFSISCLENLVWSSVEDNC 

RRKSCGPPPEPFNGMVHThrTDTQFGSTVNYSC 

NEGFRLIGSPSTTCLVSGNNVTWDKKAPICEn 

SCEPPPTISNGDFYSNNRTSFHNGTVVTYQCH 

TGPDGEQLFELVGERSIYCTSKDDQVGVWSS 

PPPRCISTNKCTAPEVENAIRVPGNRSFFSLTEI 

IRFRCQPGFVMVGSHTVQCQTNGRWGPKLPH 

CSRVCQPPPEILHGEHTLSHQDNFSPGQEVFY 

SCEPSYDLRGAASLHCTPQGDWSPEAPRCTV 

KSCDDFLGQLPHGRVLLPLNLQLGAKVSFVC 

DEGFRLKGRSASHCVLAGMKALWNSSVPVC 

EQIFCPNPPAILNGRHTGTPLGDIPYGKEVSYT 

CDPHPDRGMTFNLIGESTIRRTSEPHGNGVWS 

SPAPRCELPVGAACPHPPKIQNGHYIGGHVSL 

YLPGMTISYTCDPGYLLVGKGFIFCTDQGIWS 

QLDHYCKEVNCSFPLFMNGISKELEMKKVYH 

YGDYVTLKCEDGYTLEGSPWSQCQADDRWD 

PPLAKCTSRTHDALIVGTLSGTIFFILLnFLSWI 

ILKHRKGNNAHENPKEVAIHLHSQGGSSVHP 

RTLQTNEENSRVLP 


803 


2153 


A 


6574 


2 


3233 


HGRSARLAAVPAEAMPGPRRPAGSRLRLLLL 
LLLPPLLLLLRG\SHAGNLTVAWLPLANTSY 

DU/OW A\DVfTD A \/T?T AT AOWADDm T DOu/t 
r W oWAliv V Vji A V DLALrAl^ V JSj^Kr JJLl_.rvj W I 

VRTVLGSSENALGVCSDTAAPLAAVDLKWE 

HNPAVFLGPGCVYAAAPVGRFTAHWRVPLL 

TAGAPALGFGVKDEYALTTRAGPSYAKLGDF 

VAALHRRLGWERQALMLYAYRPGDEEHCFF 

LVEGLFMRVRDRLNITVDHLEFAEDDLSHYT 

RLLRTMPRKGRVIYICSSPDAFRTLMLLALEA 

GLCGEDYVFFHLDIFGQSLQGGQGPAPRRPW 

ERGDGQDVSARQAFQAAKI1TYKDPDNPEYL 

EFLKQLKHLAYEQFNFTMEDGLVNTIPASFH 
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Amino acid sequence (A— Alanine C = Cysteine, 
D~Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/possible nucleotide deletion, \=possib!e 
nucleotide insertion 














DGLLLYIQAVTETLAHGGTVTDGENITQRMW" 

NRSFQGVTGYLKIDSSGDRETDFSLWDMDPE 

NGAFRWLNYNGTSQELVAVSGRKLNWPLG 

YPPPDIPKCGFDNEDPACNQDHLSTLEVLALV 

GSLSLLGILIVSFFIYRKMQLEKELASELWRVR 

WEDVEPSSLERHLRSAGSRLTLSGRGSNYGSL 

LTTEGQFQVFAKTAYYKGNLVAVKRVNRKR 

IELTRKVLFELKHMRDVQNEHLTRFVGACTD 

PPNICILTEYCPRGSLQDILENESITLDWMFRY 

SLTNDIVKGMLFLHNGAICSHGNLKSSNCVV 

DGRFVLKITDYGLESFRDLDPEQGHTVYAKK 

LWTAPELLRMASPPVRGSQAGDVYSFGIILQE 

IALRSGVFHVEGLDLSPKEUERVTRGEQPPFR 

PSL ALQ SHLEELGLLMQRC W AEDPQERPPFQ 

QIRLTLRjECFNRENSSNILDNLLSRMEQYANNL 

EELVEERTQAYLEEKRKAEALLYQILPHSVAE 

QLKRGETVQAEAFDSVTIYFSDIVGFTALSAE 

STPMQVVTLLNDLYTCFDAVIDNFDVYKVET 

IGDAYMWSGLPVRNGRLHACEVARMALAL 

LDAVRSFRIRHRPQEQLRLRIGIHTGPVCAGV 

VGLKMPRYCLFGDTVNTASRMESNGEALVKI 

HLSS\ETKAVL\EEFGGFELELRGDVEMKGKG 

KVRTYWLLGERGSSTRG 


804 


2154 


A 


6585 


2 


3837 


DAPGRPPVRLPTMELEDGWYQEEPGGSGAV 

MSERVSGLAGSIYREFERLIVRYDEEWKELIP 

LVVAVLENLDSVFAQDQEHQVELELLRDDNE 

QLUQYEREKALRKHAEEKFIEFEDSQEQEKK 

DLQTRVESLESQTRQLELKAKNYADQISILEE 

REAELKKEYNALHQRHTEMIHNYMEHLERT 

KLHQLSGSDQLESTAHSRJRKERPISLGIFPLP 

AGDGLLTPDAQKGGETPGSEQWKFQELSQPR 

SHTSLKDELSDVSQGGSKATTPASTANSDVA 

TIPTDTPLKEENEGFVKVTDAPNKSEISKHIEV 

QVAQETRNVSTGSAENEEKSEVQAIIESTPEL 

DMDKDLSGYKGSSTPTKGIENKAFDRNTESL 

FEELSSAGSGLIGDVDEGADLLGMGREVENLI 

LENTQLLETKNALNIVKNDLIAKVDELTCEK 

DVLQGELEAVKQAKLKLEEKNRELEEELRKA 

RAEAEDARQKAKDDDDSDIPTAQRKRFTRVE 

MARVLMERNQYKERLMELQEAVRWTEMIR 

ASRENPAMQEKKRSSIWQFFSRLFSSSSNTTK 

KPEPPVNLKYNAPTSHVTPSVKKRSSTLSQLP 

GDKSKAFDFLSEETEASLASRREQKREQYRQ 

VKAHVQKEDGRVQAFGWSLPQKYKQVTNG 

QGENKMKNLPVPVYLRPLDEKDTSMKLWCA 

VGVNLSGGKTRDGGSWGASVFYKDVAGLD 

TEGSKQRSAS QSSLDKLDQELKEQQKELKNQ 

EELSSLVWICTSTHSATKVLUDAVQPGNILDS 

FTVCNSHVLCIASVPGARETDYPAGEDLSESG 

QVDKASLCGSMTSNSSAETDSLLGGITVVGC 

SAEGVTGAATSPSTNGASPVMDKPPFMFAFTSI 

SEVDENVPTAEE\ATEATEGNAGSAEDTV\DIS 

QTGVYTEHVFTDPLGWQIPEDLSPVYQSSND 

SDAYKDQISVLPNEQDLVREEAQKMSSLLPT 

MWLGAQNGCLYVHSSVAQWRKCLHSIKLKD 

SILSIVHVKGIVLVALADGTLAIFHRGVDGQW 

DLSNYHLLDLGRPHHSIRCMTVVHDKVWCG 

YRNKIYWQPKAMKIEKSFDAHPRKESQVRQ 

LAWVGDGVWVSIRLDSTLRLYHAHTYQHLQ 

DVDIEPYVSKMLGTGKLGFSFVRITALMVSC 
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Amino acid sequence (A=Alanine OCysteine, 
D=*Aspartic Acid, E=GIutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, 
M-Methionine, N=Asparagine, P=Proline, 
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T=Threonine, V=Valine, W=Tryptophan 3 
Y=Tyrosine, X=Unknown, * t =Stop codon, 
^possible nucleotide deletion, \=possible 
nucleotide insertion 














NRLWVGTGNGVIISIPLTETVILHQGRLLGLR 
ANKTSGVPGNRPGSVIRVYGDENSDKVTPGT 
FIPYCSMAHAQLCFHGHRDAVKFFVAVPGQV 
ISPQSSSSGTDLTGDKGRGHLHRSLVVRRP 


805 


2155 


A 


6605 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQ 

SLKVVTKRGSADGCTDWSIDIKKYQVLVGEP 

VRIKCALFYGYIRTNYSLAQSAGLSLMWYKS 

SGPGDFEEPIAFDGSRMSKEEDSIWFRPTLLQ 

DSGLYACVIRNSTYCMKVSISLTVGENDTGL 

CYNSKMKYFEKAELSKSKEISCRDIEDFLLPT 

REPEILWYKECRTKTWRPSTVFKRDTLLIREV 

REDDIGNYTCELKYGGFWRRTTELTVTAPL 

TDKPPKLLYPMESKLTIQETQLGDSANLTCRA 

FFGYSGDVSPUYWMKGEKFIEDLDENRVWE 

SDIMGLKEHLGEQEVSISLIVDSVEEGDLGNYS 

CYVENGNGRRHASVLLHKRELMYTVELAGG 

LGAILLLLVCLVTIYKCYKIEIMLFYRNHFGA 

EELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFIPDRDLIPTGT 

Y[EDVARCVDQSKRLirVMTPNYWRRGWSlF 

ELETRLRNMLVTGEIKVILIECSELRGIMNYQE 

VEALKHTIKLLTVIKWHGPKCNKLNSKFWKR 

LQYEMPFKRIEPITHEQALDVSEQGPFGELQT 

VSAISMAAATSTALATAHPDLRSTFHNTYHS 

QMRQKHYYRSYEYDVPPTGTLPLTSIGNQHT 

YCNIPMTLINGQRPQTKSSREQNPDEAHTNSA 

1LPLLPRETSISSVIW 


806 


2156 


A 


6614 


3 


1584 


N S ARG G VG VRG ARAMAT VQEK AAALNL SAL 

HSPAHRPPGFSVAQKPFGATYVWSSIINTLQT 

QVEVKKRRHRLKRHNDCFVGSEAVDVIFSHL 

IQNKYFGDVDEPRAKVVRVCQALMDYKVFE 

AVPTKVFGKDKKPTFEDSSCSLYRFTTIPNQD 

SQLGKENKLYSPARYADALFKSSD1RSASLED 

LWENLSLKPANSPHVNISTTLSPQVINEVWQE 

ETIGRLLQLVDLPLLDSLLKQQEAVPKIPQPK 

RQSTMVNSSNYLDRGILKAYSDSQEDEWLSA 

AIDCLEYLPDQMWEISRSFPEQPDRTDLVKE 

LLFDAIGRYYSSREPLLNHLSDVHNGIAELLV 

NGKTEIALEATQLLLKLLDFQNREEFRRLLYF 

MAVAANPSEFKLQKESDNRMVVKRIFSKAIV 

DNKNLSKGKTDLLVLFLVMDHQKDVFKIPGT 

L\HKIVSVVK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEKTTIDELLYLLKTLDEDSKLSA 

KEKKKVLLGQFYKCHPDIFIEHFGD 


807 


2157 


A 


6615 


4198 


2094 


FGIVGTFALETDELDSDRDPAIFSLCDFGAMR 

PQILLIXALLTLGLAAQHQDKVPCKMA^KML 

CPDRVDKK VSCQ VLGLLQ VPS VLPPDTETLD 

LSGNQLRSILASPLGFYTALRHLDLSTNEISFL 

QPGAFQALTHLEHLSLAHNRLAMATALSAG 

GLGPLPRVTSLDLSGNSLYSGLLERLLGEAPS 

LHTLSLAENSLTRLTRPTTFRDMPALEQLDLHS 

NVLMDIEDGAFEGLPRLTHLNLSRNSLTCrSD 

FSLQQLRVLDLSCNSIEAFQTAS\QPQAEFQLT 

WLDLRENKLLHFPDLAALPRLIYLNLSNNLIR 

LPTGPPQDSKGIHAPSEGWSALPLS\APSGNAS 

GRPLSQLLNLDLSYNEIELIPDSFLEHLTSLCFL 

NLSRNCLRTFEARRLGSLPCLMLLDLSHNALE 

TLELGARALGVSLRTLLLQGNALRDLPPYTFA 

NLASLQRLNLQGNRVSPCGGPDEPGP\SGCV\ 

AFSGITSLRSLSLVDNEIELLRAGAFLHTPLTE 
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/unuiu aciu sequence ^a— rtiaumc v-^^ysicinc, 
D=Aspartic Acid, E=Grutamic Acid, 
F=PhenyIalanine > G*=Glycine, H=Histidine, 
Msoleucine, K=Lysinc, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
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/=possible nucleotide deletion, \=possible 
nucleotide insertion 














LDLS SNPGLE VATG ALGGLEASLE VL ALQGN 

GLMVLQVDLPCF1CLKRLNLAENRLSHLPAW 

TQAVSLEVLDLRNNSFSLLPGSAMGGLETSLR 

RLYLQGNPLSCCGNGWLAAQLHQGRVDVDA 

TQDLICRFSSQEEVSLSfiVRPEDCEKGGLKNI 

NLniLTFILVSAJLLTTLAACCCVRRQKFNQQ 

YKA 


808 


2158 


A 


6619 


153 


1852 


FKALSQYIYTNTHLEREAAFEVAELLRRMEEG 

ARHRNNTEKKHPGGGESDASPEAGSGGGGV 

ALKKEIGLVSACGIIVGNIIGSGIFVSPKGVLEN 

AGSVGLALIVWIVTGF1TWGALCYAELGVNI 

PKSGGDYFYVKDIFGGLAGFLRLWIAVLVIYP 

TNQ AVI ALTFSNYVLQPLFPTCFPPES GLRLL A 

AICLLLLTWVNCSSVRWATRVQDIFTAGKLL 

ALALIIIMGIVQICKGEYFWLEPKNAFENFQEP 

nTP.T UAl AT7F CT7 A "VrfTlf \I7XTI7T XTVW7TCCI \7 

Ul UJL V AL Ar LKi u or A Y vju W Nr LN Y \ V 1 J&bLV 

DPVYKNL\PRAIFISIP\LVTFVYVFANV/ALYVT 

AMSPQEL\LAS\NAVAVTFGEKLLGVMAWIM 

PISVALSTFGGVNGSLFTSSRLFFAGAREGHLP 

SVLAMIHVKRCTPIPALLFTCISTLLMLVTSD 

MYTL1NYVGFINYLFYGVTVAGQIVLRWKKP 

DIPRPIKINLLFPIIYLLFWAFLLVFSLWSEPVV 

CGIGLAIMLTGVPVYFLGVYWQHKPKCFSDFI 

ELLTLVSQKMCVVVYPEVERGSGTEEANED 

NrfTJT?nrinPA^vnPTT)TvnvT^u a p.adhd 
IXTliiil^l^v^rlVI i v^r J r 1 JSJLJiSJJ V Auyr K^tr 


809 


2159 


A 


6621 


1041 


223 


QDSRKMLPSTSVNSLVQGNGVLNSRDAARH 

TAGAKRYKYLRRLFRFRQMDFEFAAWQMLY 

LFTSPQRVYRNFHYRKQTKDQWARDDPAFL 

VLLSIWLCVSTIGFGFVLDMGFFETIKLLLWV 

VLIDCVGVGLLIATLMWFISNKYLVKRQSRD 

YDVEWGYAFDVHLNAFYPLLVILHFIQLFFIN 

HVILTDTFIGYLVGNTLWLVAVGYYIYVTFL 

fiYSVfiT I FF9\AT PPT KTJTVTT T VPFAPT TT T Vfi 

LSLALGWNFTHTLCSFYKYRVK 


810 


2160 


A 


6623 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAA 
QQVAEDKFVFDLPDYESINHVVVFMLGTIPFP 
EGMGGSVYFSYPDSNGMPVWQLLGFVTNGK 
PSAIFKISGLKSGEGSQHPFGAMNIVRTPSVAQ 
IGISVELLDSMAQQTPVGNAAVSSVDSFTQFT 
QKMLDNFYNFASSFAVSQ/VPDDTQ/RPSEMF 
IPANVVLKWYENFQRRTSTEPSLLENIIWIKIN 
F 


811 


2161 


A 


6627 


18 


3367 


LEG SLNTERAK Y YLTITMPHFTVTK VEDPEEG 
AAASISQEPSLADIKARIQDSDEPDLSQNSITG 
. EHSQLLDDGHKKARNAYLNNSNYEEGDEYF 
DKNLALFEEEMDTRPKVSSLLNRMANYTNLT 
QGAKEHEEAENITEGKKJKJPTKTPQMGTFMG 
VYLPCLQNIFGVILFLRLTWVVGTAGVLQAF 
AIVLICCCCTMLTAISMSAIATNGWPAGGSY 
FMISRALGPEFGGAVGLCFYLGTTFAAAMYIL 
GAIEIFLVYIVPRAAlFHSnnAI KF<? A AMT T\TM 
MRVYGTAFLVLMVLVVFIGVRYVNKFASLFL 
ACVIVSILAIYAGAIKSSFAPPHFPVCMLGNRT 
LSSRHIDVCSKTKEINNMTVPSKLWGFFCNSS 
QFTNATCDEYFVHNNVTSIQGlPGLASGirrEN 
LWSNYLPKGEHEKPSAKSSDVLGSLNHEYVL 
VDITTSFTLLVGIFFPSVTGIMAGSNRSGDLKD 
AQKSIPIGTILAILTTSFVYLSNVVLFGACDEGV 
VLRDKJFGDAVKGNLWGTLSWPSPWVIV1GS 
FFSTCGAGLQSLTGAPRLLQAIAKDNIIPFLRV 
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D=Aspartic Acid, E=Glutamic Acid, 
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T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V*possible 
nucleotide insertion 














FGHSKANGEPTWALLLTAAIAELGILIASLDL 

VAPILSMFFLMCYLFVNLACALQTLLRTPNW 

RPRFRYYHWALSFMGMSICLALMFISSWYYA 

IVAMVIAGMIYKYIEYQGAEKEWGDGIRGLS 

LSAARFALLRLEEGPPHTKNWRPQLLVLLKL 

DEDLHVKHPRLLTFASQLKAGKGLTIVGSVIV 

GNFLENYGEALAAEQTIKHLMEAEKVKGFCQ 

LWAAKLREG1SHLIQSCGLGGMKHNTWM 

GwPNGWRQSEDARAWKTFIGTVRVTTAAHL 

ALLVAKNISFFPSNVEQFSEGNIDVWWIVHDG 

GMLMLLPFLLK\QHKVWRKCSIRFF\TVAQLE 

DNSIQMKKDLATFLYHLRIEAEVEVVEMHDS 

DISAYTYERTLMMEQRSQMLRHMRLSKTER 

DREAQLVKDRNSMLRLTSIGSDEDEETETYQ 

EKVHMTWTKDKYMASRGQKAKSMEGFQDL 

LNMRPDQSNVRRMHTAVKLNEVlVNKSHEA 

KLVLLNMPGPPRNPEGDENYMEFLEVLTEGL 

ERVLLVRGGGSEV1TIYS 


812 


2162 


A 


6628 


66 


640 


AVCTMSEMAELSELYEESSDLQMDVMPGEG 

DLPQMEVGSGSRELSLRPSRSGAQQLEEEGP 

MEEEEAQPMAAPEGKRSLANGPNAGEQPGQ 

VAGADFESEDEGEEFDDWEDDYDYPEEEQLS 

GAGYRVSAALEEADKMFLRTREPALDGGFQ 

MHYEKTPFDQLAFIEELRSLMVYNRLTEELG 

CDEIIDRE 


813 


2163 


A 


6630 


708 


1355 


AKMGAYKYIQELWRKKQSDVMRFLLRVRC 

WQYRQLSALHRAPRPTRPDKARRLGYKAKQ 

GY/VYIYIGFVFAVIYRIRVRRGGRKRPVPKG 

ATYGKPVHHGVNQLKFARSLQSVAEERAGR 

HCGALRVLNSYWVGEDSTYKFFEVTLIDPFHK 

AIRRNPDTQWITKPVHKHREMRGLTSAGRKS 

RGLGKGHKFHHTIGGSRRAAWRRRNTLQLH 

RYR 


814 


2164 


A 


6635 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLR 

DSEDRSDSRAAQPAHDSGHGDDESPSTSSGT 

AGTSSVPELPGFYFDPEKKRYFRLLPGHNNCN 

PLTKESIRQKEMESKRLRJLLQEEDRRKKIARM 

GFNASSMLRKSQLGFLNVTNYCHLAHELRLS 

CMERKKVQ1RSMDPSALASDRFNULADTNS 

DRLFTVNDVTVGGSKYGIINLQSLKTPTLKVF 

MilbMLYr 1INKjCV\NoVC,WAoLNHLD5x11LLC 

LMGLAETPGCATLLPASLFVNSHPAGIDRPGV 

MLCSFRIPG AW SC A WSLNIQ ANNCFSTGLSR 

RVLLTNWTGHRQSFGTNSDVLAQQFALMA 

PLLFNGCRSGEIFAIDLRCGNQGKGWKATRLF 

HDSAVTSVRILQDEQYLMASDMAGKIKLWD 

LRTTKCVRQYEGHVNEYAYLPLHVHEEEGIL 

VAVGQDCYTRIWSLHDARLLRTIPSPYPASKA 

DIPSVAFSSRLGGSRGAPGLLMAVGQDLYCY 

SYS 


815 


2165 


A 




OJ7 




vnf'MTT PVP^ATJTTTJTiv/fri'nT-rr nT t i n\r\n \a An 

INrvlNlJLvJD VXu/Vlvl 1 l\JJVl\JJJrlJ_,L/i^l>JLvJ V V LrWlJ\\J 

PVFG1PSCSFDGRIAFYRFCNLTQVPQVLNTTE 

RIXLSFNYIRTVTAS SFPFLEQLQLLELGSQYT 

PLTIDKEAFRNLPNLRILDLGSSKIYFLHPDAF 

QGLFHLFELRLYFCGLSDAVLKDGYFRNLKA 

LTRLDLSKNQIRSLYLHPSFGKLNSLKSIDFSS 

NQffLVCEHEJLEPLQGKTLSFFSLAANSLYSR 

VSVDWGKCMNPFRNMVLEILDVSGNGWTV 

DITGNFSNAISKSQAFSLILAHHIMGAGFGFHN 

IKDPDQNTFAGLARSSVRHLDLSHGFVFSLNS 
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I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=GIutamine, R^Arginine, S=Serine, 
T=Threonine, V^aline, W^Tryptophan, 
Y=Tyrosine, X-Unknown, **Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














RVFETLKDLKVLNLAYNKJNKIADEAFYGLD 

NLQVLNLS YNLLGEL YS SNFYGLPKV A YIDL 

QKNHIAIIQDQTFKFLEKLQTLDLRDNALTTIH 

FIPSIPDIFLSGNKLVTLPKINLTANLIHLSENR 

LENLDILYFLLRVPHLQILILNQNRFSSCS GDQ 

TPSENPSLEQLFLGENMLQLAWETELCWDVF 

EGLSHLQVLYLNHNYLNSLPPGVFSHLTALR 

GLSLNSNRLT VLSHNDLPANLEILDI SRNQLL 

APNPDWVSLS\nLDITHNKFICECELSTFINWL 

NHTNVTIAGPPADIYCVYPDSLSGVSLFSLSTE 

GCDEEEVXKSLKFSLFIVCTVTLTXFLMTILTV 

TKFRGFCFICYKTAQRLVFKDHPQGTEPDMY 

KYDAYLCFSSKDFTWVQNALLKHLDTQYSD 

QNRFNLCFEERDFVPGENRPVANIQDAIWNSR 

KTVCLVSRHFLRDGWCLEAFSYAQGRCLSDL 

NSALMVWGSLSQYQLMKHQSIRGFVQKQQ 

YLRWPEDLQDVGWFLHKLSQQILKKEKEKK 

KDNNIPLQTVATIS 


816 


2166 


A 


6646 


1 


3811 


RDRAGVRPAGKQHAAAAFYDVGGDRPWDS 

GNTQLPPRNPVKANAMFGAGDEDDTDFLSPS 

GGARLASLFGLDQAAAGHGNEFFQYTAPKQP 

KKGQGTAATGNQATPKTAPATMSTPTILVAT 

AVHAYRYTNGQYVKQGKFGAAVLGNHTTR 

EYRILLYISQQQPVTVARIHVNFELMVRPNNY 

STFYDDQRQNWSIMFESEKAAVEFNKQVCIA 

KCNSTSSLDAVLSQDLTVADGPAVEVGDSLE 

VAYTGWLFQNHVLGQVFDSTANKDKLLRLK 

LGSGKVIKGWEDGMLGMKKGGKRLLIVPPA 

CAVGSEGVIGWTQATDSILVFEVEVRRVKIA 

KDSGSDGHSVSSRDSAAPSPIPGADNLSADPV 

VSPPTSEPFKSGEPALRTKSNSLSEQLAINTSPD 

AVKAKL1SRMAKMGQPMLPILPPQLDSNDSEI 

EDVNTLQGGGQPWTPSVQPSLQPAHPALPQ 

MTSQAPQPSVTGLQAPSAALMQVSSLDSHSA 

VSGNAQSFQPYAGMQAYAYPQASAVTSQLQ 

PVRPLYPAPLSQPPHFQGSGDMASFLMTEAR 

QHOTEIRMAVSKVADKMDHLMTKVEELQKH 

SAGNSMLIPSMSVTMETSMIMSNIQRIIQENER 

LKQEILEKSNRIEEQNDKISELIERNQRYVEQS 

NLNtMEKRNNSLQTATENTQARVLHAEQEKA 

KVTEELAAATAQVSHLQLKMTAHQKKETEL 

QMQLTESLKETDLLRGQLTKVQAKLSELQET 

SEQAQSKFKSEKQNRKQLELKVTSLEEELTDL 

RVEKESLEKNLSERKKKSAQERSQAEEEIDEI 

RKSYQEELDKLRQLLKKTRVSTDQAAAEQLS 

LVQAELQTQWEAKCEHLLASAKDEHLQQYQ 

EVCAQRDAYQQKLVQLQEK5VCFA\CLALQA 

QITALTKQNEQHIKELEKNKSQMSGVEAAAS 

DPSEKVKKIMNQVFQSLRREFELEESYNGRTI 

LGT1MNTIKMVTLQLLNQQEQEKEESSSEEEE 

FIT AFPPPR'RPQOPrtQ AQA QQnAPAAPT MPT7DD 

ESPMVPSEQWEEAVPLPPQALTTSQDGHRR 

KGDSEAEALSEIKDGSLPPELSCIPSHRVLGPP 

TSIPPEPLGPVSMDSECEESLAASPMAAK\PDN 

PSGK\VCVREVAPDGPLQESSTRLSLTS\DPEE 

GDPLALGPESPGEPQPPQLKKDDVTSSTGPHK 

ELSSTEAGSTVAGAALRPSHHSQRSSLSGDEE 

DELFKGATLKALRPKAQPEEEDEDEVSMKGR 

PPPTPLFGDDDDDDDtDWLG 


817 


2167 


A | 6649 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEG 
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KS/AKN S QLRI VJL VGKTG AGKS ATGNSILuRK. 

VFHSGTAAKSITKKCEKRSSSWKETELVVVD 

TPGIFDTEVFNAETSKEIIRCILLTSPGPHALLL 

VVPLGRYTEEEHKATEKILKMFGERARSFMIL 

IFTRKDDLGDTNLHDYLREAPEDIQDLMDIFG 

DRYCALNNKATGAEQEAQRAQLLGLIQRW 

RENKEGCYTNRMYQRAEEEIQKQTQAMQEL 

HRVELEREKARIREEYEEK1RKLEDKVEQEKR 

KKQMEKKLAEQEAHY AVRQQRARTEVESKD 

GILELIMTALQIASFILLRLFAED 


S18 


2168 


A 


6660 


357 


1890 


APSGSWTRVVLTLDPCSLRSRSPRSLLDPGMP 

GISARGLSHEGRKQLAVNLTRVLALYRSILDA 

YIIEFF\TDNLWDTLPCSWQEALDGLKPPQLA 

TMLLGMPGEGEWRYRSVWPLTLLALKSTA 

CALAFTRMPGFQTPSEFLENPSQS SRLTAPFR 

KHVRPKKQHEIRRLGELVKKLSDFT/GLHPGC 

RRGLRPGVHLSRFMALGLGLMVKSIEGDQRL 

VERAQRLDQELLQALEKEEKRNPQVVQTSPR 

HSPHHWRWVDPTALCEELLLPLENPCQGRA 

RLLLTGLHACG\DLSVALLRHFSCCPEWALA 

SVGCCYMKLSDPGGYPLSQWVAGLPGYELP 

YRLREGACHALEEYAERLQKAGPGLRTHCY 

RAALETVIRRARPELRRPGVQGIPRVHELKIEE 

YVQRGLQRVGLDPQLPLNLAALQAHLAQEN 

RWAFFSLALLLAPLVETLILLDRLLYLQEQA 

LSPVGFHAELLPIFSPELSPRNLVLVATKMPLG 

QALSVLETEDS 


819 


2169 


A 


6661 


65 


2686 


SGSGHCLAEAASMGPWGWKLRWTVALLLA 

AAGTAVGDRCERlvIEFQCQDGKCISYKWVCD 

GSAECQDGSDESQETCLSVTCKSGDFSCGGR 

VNRCIPQFWRCDGQVDCDNGSDEQGCPPKTC 

SQDEFRCHDGKCISRQFVCDSDRDCLDGSDE 

ASCPVLTCGPASFQCNSSTCIPQLWACDNDPD 

CEDGSDEWPQRCRGLYVFQGDSSPCSAFEFH 

CLSGECHS S WRCDGGPDCKDKSDEENC AVA 

TCRPDEFQCSDGNCIHGSRQCDREYDCKDMS 

DEVGCVNVTLCEGPNKFKCHSGECETLDKVC 

NMARDCRDWS0EPKECGTOECLDNNGGCS 

HVCNDLKIGYECLCPDGFQLVAQRRCEDIDE 

CQDPDTCSQLCVNLEGGYKCQCEEGFQLDPH 

TKACKAVGSIAYLFFTNRHEVRKMTLDRSEY 

TSLIPNLKNWALDTEVASNRIYWSDLSQRMI 

CSTQLDRAHGVSSYDTVISRDIQAPDGLAVD 

WIHSNIYWTDSVLGTVSVADTKGVKRKTLFR 

ENG SKPRAIVVDP VHGFMY WTD WGTP AKIK 

KGGLNGVDIYSLVTENIQWPNGITLDLLSGRL 

YWVDSKLHSISSIDWGGNRKTILEDEICRLAH 

PFSLAVFEDKVFWTDHNEAIFSANRLTGSDV 

NIXAENLLSPEDMVLFHNLTQPRGVNWCERT 

TLSNGGCQYLCLPAPQINPHSPKFTCACPDGM 

STAVRTQHTTTRPVPDTSRLPGATPGLTTVEI 

VTMSHQALGDVAG\RGN\EKKPSSVRALSIVL 

PrVXLLVFLCLGVFLLWKNWRLKNINSINFDNP 

VYQKTTEDEVHICHNQDGYSYPSRQMVSLED 

DVA 


820 


2170 


A 


6666 


17 


4146 


ERGISSQIKGMKSGSGGGSPTSLWGLLFLSAA 
LSLWPTSGEICGPGIDIRNDYQQLKRLENCTVI 
EGYLHELLISKAEDYRSYRFPKLTVITEYLLLF 
RVAGLESLGDLFPNLTVIRGWKLFYNYALVIF 
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EMTNLKDIGLYNLRNITRGVAIRIEKNADLCYL 

STVDWSLILDAVSNNYIVGNKPPKECGDLCP 

GTMEEKPMCEKTTINNEYNYRCWTTNRCQK 

MCPSTCGKRACTENNECCHPECLGSCSAPDN 

DTTACVACRHYYYAGVCVPACPPNTYRFEGW 

RCVDRDFCANILSAESSDSEGFVIHDGECMQE 

CPSGFIRNGSQSMYCIPCEGPCPKVCEEEKJECT 

KTIDSVTSAQMLQGCTIFKGNLLINIRRGNNIA 

SELENFMGLIEVVTGYVKIRHSHALVSLSFLK 

NLRLILGEEQLEGNYSFYVLDNQNLQQLWD 

WDHRNLTIKAGKMYFAFNPKLCVSEIYRMEE 

VTGTKGRQSKGDINTRNNGERASCESDVLHF 

TSTTTSKNRIIITWHRYRPPDYRDLISFTVYYK 

EAPFKWTEYDGQDACGSNSWNMVDVDLPP 

NKDVEPGILLHGLKPWTQYAVYVKAVTLTM 

VENDHIRGAKSEILYIRTNASVPSIPLDVLSAS 

NSSSQLIVKWNPPSLPNGNLSYYTVRWQRQP 

QDGYLYRHNYCSKDKIPIRKYADGTIDIEEVT 

ENPKTEVCGGEKGPCCACPKTEAEKQAEKEE 

AEYRKVFENFLHNSIFVPRPERKRRDVMQVA 

NTTMSSRSRNTTAADTYNITDPEELETEYPFF 

ESRVDNKERTVISNLRPFTLYRIDIHSCNHEAE 

KLGCSASNFVFARTMPAEGADDIPGPVTWEP 

RPENSIFLKWPEPENPNGLILMYEKYGSQVE 

DQRECVSRQEYRKYGGAKLNRLNPGNYTARI 

QATSLSGNGSWTDPVFFYVQAKRYENFIHLII 

ALPVAVLLIVGGLVIMLYVFHRKRNNSRLGN 

GVLYASVNPEYFSAADVYVPDEWEVAREKIT 

MSRELGQGSFGMVYEGVAKGWKDEPETRV 

AIKTVNEAASMRERIEFLNEASVMKEFNCHH 

WRT T nVV^OGOPTT VTMPT A/ITUfinT TfQVf P 

V V XVL»1_/VJ V V Ov^vjyr ILiV HYl.r.,1 * IV1 1 rVVJUlviVO I L^IV 

SLRPEMENNPVLAPPSLSKMIQMAGEIADGM 

AYLNANKFVHRDLAARNCMVAEDFTVK1GD 

FGMTRDIYETDYYRKGGKGLLPVRWMSPESL 

KDGVFTTYSDVWSFGWLWEIATLAEQPYQ 

GLSNEQVLRFWMEGGLLDKPDNCPDMLFEL 

MRMCWQYNPKMRPSFLEIISSIKEEMEPGFRE 

VSFYYSEENKLPEPEELDLEPENMESVPLDPS 

ASSSSLPLPDRHSGHKAENGPGPGVT VT t?A<!F 

DERQPYAHMNGGRKNERALPLPQSSTC 


821 


2171 


A 


6691 


106 


825 


GRVLFRGCGVGHKGQVLMGTFILAQDWLSE 

SNHVFCVSSMLRLQKRLASSVLRCGBCKKVW 

LDPNETNE1ANANSRQQIRKLIKDGLIIRKPVT 

VHSRAJR.CRKNTLARRKGRHMGIGKRKGTAN 

ARMPEKVTWMRRMRILRRLLRRYRES/KRYR 

ESKKIDRHMYHSLYLKVKGNWKNKRILMEH 

IHKLKADKARKKLL ADO A F AT? R STfTK" FAPIf 

RREERLQAKKEEUKTLSKEEETKK 


822 


2172 


A 


6715 


772 


21 


DF1^GLLLPRKKKMFGFHKPKMYRSIEGC\CI 

SGAKSSSS\RFTDSKRYEK\DFQ\SCFGLHETR\ 

SGDnCNA\CVLL\LKRWKl<LPAGSKK\NWNH 

VVDARAGPS\LKTTLKPKKVKTL\SGNRIK\ST 

QISKLQKEFKR\HNSDAHSTTS\SASP\AQSPLF 

TVNQFRWTGSDTGVGl^PGSNRNHPVFSFLDU 

TYWKRQKICCGJMYKGRFGEVLIDTHLFKPCC 

SNKKA\AAEBCPEEQGPEPLPISTQEWVTEVFM 


823 


2173 


A 


6727 


3 


4063 


PYLATLQLDSSLLIPPKYQTPPAAAQGQATPG 
NAGPLAPNGSAAPPAGSAFNPTSNSSSTNPAA 
SSSASGSSVPPVSSSASAPGISQISTTSSSGFSGS 
VGGQNPSTGGISADRTQGNIGCGGDTDPGQS 
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SSQPSQDGQESNVPSVGSLADPDYLNTPQMN 

TPVTLNSAAPASNSGAGVLPSPATPRFSVPTP 

RTPRTPRTFRGGGTASGQGSVKYDSTDQGSP 

ASTPSTTRPLNSVEPATMQPIPEAHSLYVTLIL 

SDSVMN1FKDRNFDSCC1CACNMNIKGADVG 

LYIPDSSNEDQYRCTCGFSAIMNRKLGYNSGL 

FLEDELDIFGKNSDIGQAAERRLM\MCQSTFL 

PQVEGTKKPQEPP1SLLLLLQNQHTQPFASLN 

FLDYISSNNRQTLPCVSWSYDRVQADNNDY 

WTECFNALEQGRQYVDNPTGGKVDEALVRS 

ATVHSWPHSNVLDISMLSSQDVVRMLLSLQP 

FLQDAIQKKRTGRTWENIQHVQGPLTWQQFH 

KMAGRGTYGSEESPEPLPIPTLLVGYDKDFLT 

ISPFSLPFWERLLLDPYGGHRDVAYIVVCPEN 

EALLEGAKTFFRDLSAVYEMCRLGQHKPICK 

VLRDGLMRVGKTVAQKLTDELVSEWFNQPW 

SGEENDNHSRLKLYAQVCRHHLAPYLATLQL 

DSSLLIPPKYQTPPAAAQGQATPGNAGPLAPN 

GSAAPPAGSAFNPTSNSSSTNPAASSSASGSSV 

PPVSSSASAPGISQISTTSSSGFSGSVGGQNPST 

GGISADRTQGNIGCGGDTDPGQSSSQPSQDG 

QESVTERERIGIPTEPDSADSHAHPPAVVIYM 

VDPFTYAAEEDSTSGNFWLLSLMRCYTEMLD 

NLPEHMRNSFILQIVPCQYMLQTMKDEQVFY 

IQYLKSMAFSVYCQCRRPLPTQIHIKSLTGFGP 

AASIEMTLKNPERPSPIQLYSPPFILAPIKDKQT 

ELGETFGEASQKYNVLFVGYCLSHDQRWLL 

ASCTDLHGELLETCVVNIALPNRSRRSKVSAR 

KIGLQKLWEWCIGIVQMTSLPWRWIGRLGR 

LGHGELKDWSILLGECSLQTISKKLKDVCRM 

CGISAADSPSILSACLVAMEPQGSFWMPDAV 

TMGSVFGRSTALNMQSSQLNTPQDASCTHIL 

VFPTSSTIQVAPANYPNEDGFSPNNDDMFVDL 

PFPDDMDNDIGILMTGNLHSSFNS SPVPSPGSP 

SGIGVGSHFQHSRSQGERLLSREAPEELKQQP 

LALGYFVSTAKAENLPQWFWSSCPQAQN\QC 

PLFLKASLHHHISVAQTDELLPARNSQRVPHP 

LDSKTTSDVLRFVLEQ YNALS WLTCNPATQD 

RTSCLPVHFVVLTQLYNAIMNIL 


824 


2174 


A 


6732 


2440 


365 


VEEGLGRRRTPPGGRRGPVTPARPGPDSVRR 

RLLPPSSAAAFSSHRHNLLCSRRRGGGGGGG 

GGGGGTIKRPGITGPTAATSPSGEPGNAASAP 

LSLLSPFPGQTTYQHPGVAEPSAYGGRDVAC 

ASLVFGRLQHRGGDRKRGLLGRS SGDAASD 

QPFRCRSGSTAGRLVKQMDFTEAYADTCSTV 

GLAAREGNVKVLRKLLKKGRSVDVADNRG 

WMPIHEAAYHNSVECLQMLINADSSENYIKM 

KTFEGFCALHLAASQGHWKIVQILLEAGADP 

NATTLEETTPLFLAVENGQIDVLRLLLQHGAN 

VNGSHSMCGWNSLHQASFQENAEIKLLLRK 

UAfNJsJbL-yUJJrvjl I rLr VAAvji OusJ^hoLxoILlo 

SGVANVNCQALDKATPLFIAAQEGHTKCVELL 

LSSGADPDLYCNEDSWQLPIHAAAQMGHTKI 

LDLLIPLTNRACDTGLNKVSPVYSAVFGGHE 

DCLEILLRNGYSPDAQACLVFGFSSPVCMAFQ 

KDCEFFGIVNILLKYGAQINELHLAYCLKYEK 

FSIFRYFLRKGCSLGPWNHIYEFVNHAIKAQA 

KYKEWLPHLLVAGFDPLILLCNSWIDSVSIDT 

LIFTLEFTNWKTLAPAVERMLSARASNAWIL 

QQHIATVPSLTHLCRLEIRSSLKSERLRSDSYIS 
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QLPLPRSLHNYLLYEDVLRMYEVPELAAIQD 
G 


825 


2175 


A 


6735 


277 


1252 


RIMGLFDRGVQMLLTTVGAFAAFSLMTIAVG 

1 U I VVJLt I OtVVJ V v^I\. 1 JfttO V OCINCr I OivIvlNriXi V 1V1 1 

HSGLWRTCCLEGNFKGLCKQIDHFPEDADYE 

ADTAEYFLRAVRASSIFPILSVILLFMGGLCIA 

ASEFYKTRHNIILSAGIFFVSAGLSNIIGIIVYIS 

ANAGDPSKSDSKKNSYSYGWSFYFGALSFIIA 

EMVGVLAVHMFIDRHKQLRATARA\TDYLQ 

ASAITRIPSYRYRYQRRSRSSSRSTEPSHSRDA 

SPVGIKGFNTLPSTEISMYTLSRDPLKAATTPT 

ATYNSDRDNSFLQVHNCIQKENKDSLHSNTA 

NRRTTPV 


826 


2176 


A 


6744 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNE 

TEDCPGMMLWRYPEPRGLTLVRITPVPFNTT 

EDPD1STADLGDVLQDPCSLEYWDELQKVFV 

AFREFNLSESKVCELQLPDINLVNDQKKLVSS 

DLWRIVLNSSQNGADDQSSASESGSQSTCDPL 

VTPTALAACTRVDSCFTPWFVPSLCVSFQFAH 

LEFHLCHHLDQLGTAAPQYLQPFVSDRNMPS 

ELEYMIVSFREPHMYLRQWNNGSVCQEIQFL 

AQADCKLLECRNVTMQSVVKPFSIFGQMAVS 

SDVVEKLLDCTVIVDSVFVNLGQHWHSLNT 

AIQAWQQNKCPEVEELVFSHFVICNDTQETL 

RFGQVDTDENILLASLHSHQYSWRSHKSPQL 

LHICIEGWGNWRWSEPFSVDHAGTFIRTIQYR 

GRTASLIIKVQQLNGVQKQinCGRQIICSYLSQ 

S1ELKVVQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLE 

SKAPEYSIVIQVPSSNSSIIYVWCTVLTLEPNS 

QVQQRMIVFSPLFIMRSHLPDPIIIHLEKRSLGL 

SETQIIPGKGQEKPLQNIEPDLVHHLTFQAREE 

YDPSDCAVPISTSLIKQIATKVHPGGTVNQILD 

EF YGPEKSLQPI WP YNKKDSDRNEQLS Q WDS 

PMRVKLSIWKPYVRTLLIELLPWALLINESKW 

DLWLFEGEKIVLQVPAGKniPPNFQEAFQIGIY 

W ANTNT VHKS V AIKL VKNLTSPK WKDG GNG 

E WTLDEEAF VDTEIRLGAFPGHQKLCQFCI S 

SMVQQGIQIIQIEDKTTIINNTPYQIFYKPQLSV 

CNPHSGKEYFRVPDSATFSICPGGEQPAMKSS 

SLPCWDLMPDISQSVLDASLLQKQIMLGFSPA 

PGADSSQCWSLPAIVRPEFPRQSVAVPLGNFR 

ENGFCTRAIVLTYQEHLGVTYLTLSEDPSPRV 

IIHNRCPVKMLIKEN1KD1PKFEVYCKKIPSECS 

IHHELYHQISSYPDCKTKDLLPSLLLRVEPLDE 

VTTEWSDAIDINSQGTQYVFLTGFGYVYVDV 

VHQCGTVFITVAPEGKAGPILTOTNRAPEKIV 

TF/KMFITQLSLAVFDDLTHHKASAELLRLTL 

DNIFLCVAPGAGPLPGEEPVAALFELYCVEIC 

CGDLQLDNQLYNKSNFHFAVLVCQGEKAEPI 

OCSKMOSLLISNKELEFYKFKCFTKT TITT NFfl 

KSILCDINEFSFELKPARLYVEDTFVYYIKTLF 

DTYLPNSRLAGHSTHLSGGKQVLPMQVTQH 

ARALVNPVKLRKLVIQPVNLLVSIHASLKLYI 

ASDHTPLSFSVFERGPIFTTARQLVHALAMHY 

AAGALFRAGWWGSLDILGSPASLVRSIGNG 

VADFFRLPYEGLTRGPGAFVSGVSRGTTSFVK 

HISKGTLTSITNLATSLARNMDRLSLDEEHYN 

RQEEWRRQLPESLGEGLRQGLSRLGISLLGAI 

AGIVDQPMQNFQKTSEAQASAGHKAKGVISG 
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F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leucine, 
M^Methionine, N«Asparaginc, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














VGKOIMGVFTKPIGGAAELVSQTGYGILHGA 

GLSQLPKQRHQPSDWHADQAPNSHVKYVW 

KMLQSLGRPEVHMALDWLVRGSGQEHEGC 

LLLTSEVLFWSVSEDTQQQAFPVTEIDCAQD 

SKQNNLLTVQLKQPRVACDVEVDGVRERLSE • 

QQYNRLVDYITKTSCHLAPSCSSMQIPCPWA 

AEPPPSTVKTYHYLVDPHFAQVFLSKFTMVK 

NKALRKGFP 


827 


2177 


A 


6748 


2 


1662 


FVGAPRRGNPFGSPGNPGRHQGPCHRPRGTK 

ASGVSPTLWRPQAAATGLEMPSSGRALLDSP 

LDSGSLTSLDSSVFCSEGEGEPLALGDCFTVN 

VGGSRFVLSQQALSCFPHTRLGKLAVWASY 

RRPGALAAVPSPLELCDDANPVDNEYFFDRS 

SQAFRYVLHYYRTGRLHVMEQLCALSFLQE1 

QYWGIDELSIDSCCRDRYFRRKELSETLDFKJC 

DTEDQESQHESEQDFSQGPCPTVRQKLWNIL 

LylSJTVJOO i .rVr\Ivli VJ V 10111 V \J V OlilN IVLr\JUfV10rYEfLr 

SWLDLQLLEILEYVCISWFTGEFVLRFLCVRD 

RCRFLRKVPNHDLLAILPFYiTLLVESLSG\SQT 

TQEL\ENVGAHCPGCLRLLRAL\RMLKAWGR 

HSTGLRSLGMTTTQCYEEVGLLLLFLSVGISIF 

STVEYFAEQSIPDTTFTSVPCAWWWATTSMT 

TVGYGDIRPDTTTGKIVAFMCILSG1LVLALP1 

AIINDRFSACYFTLKLKEAAVRQREALKKLTK 

NIATDSY1SVNLRDVYARSIMEMLRLKGRER 

ASTRSSGGDDFWF 


828 


2178 


A 


6786 


5672 


1360 


GTHPASSGPVPLPPAAVSAATREELGEPVPFV 

TASSGFQSMHSSNPKVRSSPSGNTQSSPKSKQ 

EVMVRPPTVMSPSGNPQLDSKFSNQGKQGGS 

ASQSQPSPCDSKSGGHTPKALPGPGGSMGLK 

NGAGNGAKGKGKRERSISADSFDQRDPGTPN 

DDSDIKECNSADHDECSQDSQHTPHSMTPSNAT 

APRSSTPPHGQTTATEPTPAQKTPAKVVYVFS 

TEMANKAAEAVLKGQVETIVSFHIQNISNNK 

TERSTAPLNTQISALRNDPKPLPQQPPAPANQ 

DQNSSQNTRLQPTPPIPAPAPKPAAPPRPLDRE 

SPGVENKLIPSVGSPASSTPLPPDGTGPNSTPN 

NRAVTPVSQGSNSSSADPKAPPPPPVSSGEPPT 

LGENPDGLSQEQLEHRERSLQTLRDIQRMLFP 

DEKEFTGAQSGGPQQNPGVLDGPQKKPEGPI 

QAMMAQSQSLGKGPGPRTDVGAPFGPQGHR 

DVPFSPDEMVPPSMNSQSGTIGPDHLDHMTP 

EQIAWLKLQQEFYEEKRRKPEQVWQQCSLQ 

DMMVHQHGPRGWRGPPPPYQMTPSEGWAP 

GGTEPFSDGINMPHSLPPRGMAPHPNMPGSQ 

MRLPGFAGMINSEMEGPNVPNPASRPGLSGV 

SWPDDVPKIPDGRNFPPGQGIFSGPGRGERFP 

NPQGLSEEMFQQQLAEKQLGLPPGMAMEGIR 

PSMEMNRMIPGSQRHMEPGNNPTJFPRIPVEGP 

LSPSRGDFPKG1PPQMGPGRELEFGMVPSGM 

KGDVNLNVNMGSNSQMIPQKMREAGAGPEE 

MLKLRPGGSDMLPAQQKMVPLPFGEHPQQE 

YGMGPRPFLPMSQGPGSNSGLRNLREPIGPDQ 

RTNSRLSHMPPLPLNPSSNPTSLNTAPPVQRG 

LGRKPLDISVAGSQVHSPGINPLKSPTMHQVQ 

SPMLGSPSGNLKSPQTPSQLAGMLAGPAAAA 

SIKSPPVLGSAAASPVHLKSPSLPAPSPGWTSS 

PEPPLQSPGEPPNHKAPLTMASPAMLGNVESG 

GPPPPTASQPASVNIPG\SLPSSTPYTMPPEPTL 

SQNPLSIM\MSR\MSKFAM\PS\SNPGYNHDAI 
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OEAJ ID 

NO: of 
nucl- 
eotide 
seq- 
uence 


ocn in 

NO: of 
peptide 
seq- 
uence 


IVICI 

hod 


CCA 

ID NO: 
in 

USSN 
09/496 
914 


rreaictea 

beginning 

nucleotide 

location 

correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A — Alanine C^Cysteme, 
Dr=Aspartic Acid, E«=GIutamic Acid, 
F«Phenylalanine, GKjJycine, HHHistidine, 
I=Isolcucine, K-Lysine, L=Leucine, 
M-Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion; possible 
nucleotide insertion 














KWASSDDDSPPARSPNLPSMNNMPGMGINT 

QNPRISGPNPWPMPTLSPMGMTQPLSHSNQ 

Mr or MA V Or Nlr rri\j Yr Mur CrLMarUN rlMOH 

GSQEPPMVPQGRMGFPQGFPPVQSPPQQVPFP 

HNGPSGGQGSFPGGMGFPGEGPLGRPSNLPQ 

SSADAALCKPGGPGGPDSFTVLGNSMPSVFT 

DPDLQEVIRPGATGIPEFDLSRIIPSEKPSQTLQ 

i rrKuc V r ul\A.yr v<VjrOr \jr orliNl^OIvjuvivjcv^ 

APRMGLALPGMGGPGPVGTPDIPLGTAPSMP 

GHNPMRPPAFLQQGMMGPHHRMMSPAQST 

MPGQPTLMSNPAAAVGM1PGKDRGPAGLYT 

HPGPVGSPGMMMSMQGMMGP\NRTS 


829 


2179 


A 


6797 


433 


3 


ASFFNFSICICK1ILEVGPPVGHPAHDDVGGRH 

GPGGR/GSRSPRSLQCAPGGGRRSGCPAGSSP 

ASTCPPSPGGSGADRFGPSPPPPSREAAPTAG 

AAASSTSSGASCPPVPASSRWGVRSRTRSGSG 

GEREPRDRPSERPRLV 


830 


2]80 


A 


6800 


3 


1911 


LPERAFGPRTPRAPRRRRRRLLLSPPPRPPPPL 

DREPRAPGPWLCPSRAGTAQDPARIRERRGR 

V AGG AAGP AMELRARG WWLLC AAAAL V AC 

ARGDPASKSRSCGEVRQIYGAKGFSSSVDVPQ 

AEISGEHLRJCPQGYTCCTSEMEENLANRSHA 

ELETALRDSSRVLQAMLATQLRSFDDHFQHL 

LNDSERTLQATFPGAFGELYTQNARAFRDLY 

SELRLYYRGANLHLEETLAEFWARLLERLFK 

QLHPQLLLPDDYLDCLGKQAEALRPF\GEAP\ 

RELRLRAT\RA\FVAAR\SFVQGLGVAS\DWR 

KVAQVPLG\PEC\SRAVIEAGSYC/ALHCVGVP 

GARPCPDYCRNVLKGCLANQADLDAEWRNL 

LDSMVLITDKFWGTSGVESVIGSVHTWLAEA 

INALQDNRDTLTAKVIQGCGNPKVNPQGPGP 

EEKRRRGKLAPRERPPSGTLEKLVSEAKAQL 

RDVQDFWISLPGTLCSEKMALSTASDDRCWN 

GMARGRYLPEVMGDGLANQINNPEVEVDIT 

KPDMTIRQQIMQLKIMTNRLRSAYNGNDVDF 

QDASDDGSGSGSGDGCLDDLCGRKVSRKSSS 

SRTPLTHALPGLSEQEGQKTSAASCPQPPTFL 

LPLLLFLALTVARPRWR 


831 


2181 


A 


6808 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEA 

EGRLREKLFSGYDSSVRPAREVGDRVRVSVG 

LILAQLISLNEKDEEMSTKVYLDLEWTDYRLS 

WDPAEHDGIDSLRITAESVWLPDWLLNNND 

GNFDVALDISWVSSDGSVRWQPPGIYRSSCS 

IQVTYFPFDWQNCTMVFSSYSYDSSEVSLQT 

ULur uKj\l umjblnlxifctj 1 r IbNUy WbWlrlKr S 

RLIQPPGDPRGGREGQRQEVIFYLIIRRKPLFY 

LVNVIAPCDLITLLAIFVFYLPPDAGEKMGLSIF 

ALLTLTVFLLLLADKVPETSLSVPHIKYLMFT 

N1VLVTFSVILSVVVLNLHHRSPHTHQMPLWV 

RQEFIHKLPLYLRLKRPKPERDLMPEPPHCSSP 

S APDLRRFDDGPNRAVALLPELRE WS SIS YI A 
RQLQEQEDHDALKEDWQFVAMWDPXFLW 
TFIIFTSVGTLWIFLDATYHLPPPDPFP 


832 


2182 


A 


6824 


71 


1079 


ETMAKNPPENCEDCHILNAEAFKSKKICKSLK 
ICGLVFGELALTLIVLFWGSKHFWPEVPKKAY 
DMEHTFYSNGEKKKIYMEIDPVTRTEIFRSGN 
GTDETLEVHDFKNGYTGIYFVGLQKCFIKTQI 
KVIPEFSEPEEEIDENEEITTTFFEQSVrWVPAE 
KPIENRDFLKNSKJLEICDNVTMYW\INPTL\IS 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 

UCQCC 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Prfidlrtftfi 

beginning 

nucleotide 

location 

correspondi 

no to finrt 

amino acid 
residue of 
peptide 
sequence 


I C1IU 

nucleotide 
location 
corresponding 
to last amino 

nrid rpiiriup 

of peptide 
sequence 


Amino arid Qftnnpnri* ( A=A1aninp fvctpin** 

D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H^istidine, 
Msoleucine, K^Lysine, J>Leucine, 
M^Methionine, N=Asparaginc, P=Proline, 

O^OIutaminp R=Arinninp S=^frinp 

T=Threonine, V^Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














GTFAKQLHHNFAFIILVSELQDFEEEGEDLHFP 

ANEKKGIEQNEQWWPQVKVEKTRHARQAS 

EEELPINDYTENGIEFDPMLDERGYCC1YCRR 

GNRYCRRVCEPLLGYYPYPYCYQGGRVICRV 

IMPCNWWVARMLGRV 


833 


2183 


A 


6846 


116 


602 


EAEGEQVCGAKCCGDAPHVENREEETARIGP 

GVMESKEERALNNLIVENVNQENDEKDEKE 

QVANKGEPLALPLNVSEYCVPRGNRRRFRVR 

QPBLQYRWDIMHRLGEPQARMREENMERIGE 

EVRQLMEKLREKQLSHSLRAVSTDPPHHDHH 

DEFC\LMP 


834 


2184 


A 


6851 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSR 

GSREESPAPSRAPASASLWRRLVWEAKMAA 

HAAAAAQAAAAQAAHAEAADSWYLALLGF 

AEHFRTSSPPKIRLCVHCLQAVFPFKPPQRIEA 

RTHLQLGSVLYHHTKNSEQARSHLEKAWLIS 

QQJPQFEDVKFEAASLLSELYCQENSVDAAKP 

LLRKAIQISQQTPYWHCRLLFQLAQLHTLEKD 

LVSACDLLGVGAEYARWGSEYTRALFLLSK 

GMLLLMERKLQEVHPLLTLCGQIVENWQGN 

PIQKESLRVFFLVLQVTHYLDAGQVKSVKPC 

LKQLQQCIQTISTLHDDEILPSNPADLFHWLP 

KEHMCVLVYLVTVMHSMQAGYLEKAQKYT 

CRLVTGHKATALQEISQVCQLCQQSPRLFSN 

HAAQLHTLLGLYCVSVNCMDNAEAQFTTAL 

RLTNHQELWAFIVTNLASVYIREGNRHQEVV\ 

LYSLLERINPDHSFPVSSHCLRAAAFYVRGLF 

SFFQGRYNEAKRFLRETLKMSNAEDLNRLTA 

CSLVLLGHIFYVLGNHRESNNMWPAMQLAS 

KIPDMSVQLWSSALLRDLNKACGNAMDAHE 

AAQMHQNFSQQLLQDHIEACSLPEHNLITWT 

DGPPPVQFQAQNGPNTSLASLL 


835 


2185 




6855 


334 


1268 


PTRRPTT PT TSPTCAISVP^PT OOKfYHTT \TK ^Cl 
r k ivivriiji jji or ivrvitS v r or Lj\^\jrt\^rx i l# v ivO v^i_< 

SVSGIGGFLVSLSSRMKLQTLAVSVTALKFWS 

AYVPCQTQDRDALRLTLEQIDLIRRMCASYSE 

I^VTSA}Cj^L>roTQKlJVCUGVEGGHSLDNS 

LSILRTFYMLGVRYLTLTHTCNTPWAFSSAK 

GVHSFYNNISGLTDFGEKWAEMNRLGMMV 

DLSHVSDAVARRALEVSQAPVIFSHSAARGV 

CNSARNVPDD1LQLLEEERWAFVMVSLFHGE 

LIQWQPIRPMCSTVADHFDHIKAWGSKFIGI 

GGDYDGAGKYRKKTTCKAPWRTSSRMSS 


836 


2186 


A 


6862 


315 


11 


PPRSRPSCWRKKVGPGRPWWWGGTGPPGQG 
RPEIRLLPLPMTGACGAVAASRTGSSGPG/SSL 
PNGHGGKGSGLANGLAGNFVGHLGLGSSFGT 
GPGSGRPPP 


837 


2187 


A 


6863 


2 


1615 


VLRGQRGP AG GL AE ERRRG RNE WRMD VTT 

APFPGLVQRRSRLL1VSQVRYFLKNKVSPDLC 

NEDGLTALHQCCIDNFEEIVKLLLSHGANVN 

AKDNELWTPLHAAATCGH1NLVKILVQYGA 

DLLAVNSDGNMPYDLCEDEPTLDVIETCMAY 

QGrTQEKINEMRVAPEQQMlADIHCMIAAGQ 

DLDWIDAQGATLLHIAGANGYLRAAELLLDH 

GVRVDVKDWDGWEPLHAAAFWGQMQMAE 

LLVSHGAN\LNARTSMDEMPIDLCEEEEFKVL 

LLELK\HKTOVIMKSQLRHKSSLSRRTSIiRQA 

S/SVGKWRRTQPVGTGPNL\YRKEYE/GEEAI 

LWQRSAVAEDQRTSTYNGDIRE'RRTDQENKD 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
Jocation 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, 
I>=Aspartic Acid, B=Glutamic Acid, 
F=Phenylalanine, G=GJycine ( r^Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Prolme, 
Q=Glutamine, R=Arginine, S=Serine, 
TWhreonine, V^Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown s *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














PNPRLEK\PVLLSEFPTKIPRGELDMPVENGLR 

APVSAYQYALANGDVWKVHEVPDYSMAYG 

NPGVADATPPWSSYKEQSPQTLLELKRQRAA 

AKLLSHPFLSTHLGSSMARTGESSSEGKAPLI 

GGRTSPYS SNGTS V YYTVTSGDPPLLKFKAPI 

EEMEEKVHGCCRIS 


838 


2188 


A 


6865 


6291 


739 


AGPLEPRVQGAMALQLWALTLLGLLGAGAS 

LRPRKLDFFRSEKELNHLAVDEASGVVYLGA 

VNALYQLDAKLQLEQQVATGPVLDNKKCTP 

PIEASQCHEAEMTDNVNQLLLVDPPRKRLVE 

CGQLLKGI\CALRALSNISLRLFYEDGSGEKSF 

VASNDEGVATVGLVSSTGPGGDRVLFVGKG 

NGPHDNGIIVSTRLLDRTDSREAFEAYTDHAT 

YKAGYLSTNTQQFVAAFEDGPYVFFVFNQQD 

KHPARNRTLLARMCREDPNYYSYLEMDLQC 

RDPDIHAAAFGTCLAASVAAPGSGRVLYAVF 

SRDSRSSGGPGAGLCLFPLDEVHAKMEANRN 

ACYTGTREARDIFYKPFHGDIQCGGHAPGSSK 

SFPCGSEHLPYPLGSRDGLRGTAVLQRGGLN 

LTAVTVAAENNHTV AFLGTSDGR1LKV YLTP 

DGTSSEYDSILVEINKRVKRDLVLSGDLGSLY 

AMTQDKVFRLPVQECLS YPTCTQCRDS QDPY 

CGWCVVEGRCTRKAECPRAEEASHWLWSRS 

KSCVAVTSAQPQNMSRRAQGEVQLTVSPLPA 

LSEEDELLCLFGESPPHPARVEGEAVICNSPSS 

IPVTPPGQDHVAVTIQLLLRRGNIFLTSYQYPF 

YDCRQAMSLEENLPCISCVSNRWTCQWDLR 

YHECREASPNPEDGIVRAHMEDSCPQFLGPSP 

LVIPMNHETDVNFQGKNLDTVKGSSLHVGSD 

LLKFMEPVTMQESGTFAFRTPKLSHDANETL 

PLHLYVKSYGKNIDSKLHVTLYDCSFGRSDC 

SLCRAANPDYRCAWCGGQSRCVYEALCNTT 

SECPPPVITRIQPETGPLGGGIRrnLGSNLGVQ 

AGDIQRISVAGRNCSFQPERYSVSTRIVCVIEA 

AETPFTGGVEVDVFGKLGRSPPNVQFTFQQP 

KPL SVEPQQGPQAGGTTLTIHGTHLDTGSQED 

VRVTLNGVPCKVTKFGAQLQCVTGPQATRG 

QMLLE VS YGGSP VPNPGIFFTYRENP VLRAFE 

PLRSFASGGRSINVTGQGFSLIQRFAMWIAEP 

LQSWQPPREAESLQPMTWGTDYVFHNDTK 

WFLSPAVPEEPEAYNLTVLIEMDGHRALLRT 

EAGAFEYVPDPTFENFTGGVKKQVNKLIRAR 

GTNLNKAMTLQEAEAFVGAERCTMKTLTET 

DLYCEPPEVQPPPKRRQKRDTTHNLPEFIVKF 

GSREWVLGRVEYDTRVSDVPLSLILPLVIVPM 

VWIAVSVYCYWRKSQQAEREYEKIKSQLEG 

LEESVRDRCKKEFTDLMIEMEDQTNDVHEAG 

IPVLDYKTYTDRVFFLPSKDGDKDVMITGKL 

DIPEPRRPWEQALYQFSNLLNSKSFLINFIHT 

L\ENQPEFSARAKVYFASLLTVALHGKLEYYT 

D1MH I LrLbLLbQ Y VVAJO^FKJ^MLRRSETVV 

ERMLSNWMSICLYQYLKDSAGEPLYKLFKAI 

KHQVEKGPVDAVQKKAKYTLNDTGLLGDD 

VEYAPLTVSVIVQDEGVDAIPVKVLNCDTISQ 

VKEKIIDQVYRGQPCSCWPRPDSWLEWRPG 

STAQILSDLDLTSQREGRWKRVNTLMHYNVR 

DGATLILSKVGVSQQPEDSQQDLPGERHALL 

EEENRVWHLVRPTDEVDEGKSKRGSVKEKE 

RTKAITE1YLTRLLSVKGTLQQFVDNFFQSVL 

APGHAVPPAVKYFFDFLDEQAEKHNIQDEDTI 
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cpo in 
NO: of 
nucl- 
eotide 
seq- 
uence 


NO: of 
peptide 
seq- 
uence 


Met 
hod 
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in 

USSN 
09/496 
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rrcuiucu 

beginning 
nucleotide 
location 
correspondi 
ng to first 

111 11 11 1U ublU 

residue of 

peptide 

sequence 


ricuiLLcu cnu 

nucleotide 
location 
corresponding 
to last amino 
acid residue 

nf rtpntirtp 

UI uvL/Llllw 

sequence 


A m inn nrlH cwin*>n/*p ^A= Alanine (""^sfv^twri** 

D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, 
M"Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 

T=Threnninp V^Vfllini* \^=Trvntr»nhsin 

1 l 111 wUlilLlt*. V V ullli^, VV ± 1 y U LUUlldllj 

Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














HIWKTNSLPLRFWVNILKNPHFIFDVHVHEVV 

DASLSVIAQTFMDACTRTEHKLSRDSPSNKLL 

YAKEISTYKKMVEDYYKG1RQMVQVSDQDM 

NTHLAEISRAHTDSLNTLVALHQLYQYTQKY 

YDEIINALEEDPAAQKMQLAFRLQQIAAALE 

NKVTDL 


839 


2189 


A 


6872 


1 


1485 


RARRLALQCHVCV CALTPGEQSGRRLPGQT 

WLMFSCFCFSLQDNSFSSTTVTECDEDPVSLH 

EDQTDCSSLRDENNKENYPDAGALVEEHAPP 

S WEPQQQNVEATVL VDS VLRPSMGNFKSRKP 

KSIFKAESGRSHGESQETEHWSSQSECQVRA 

GTPAHESPQNNAFKCQEWRLVQPRJDQRTAT 

own A T?EX"D\fYrYT "NTCCU A A A^rtlPWriDAD AC 

oJ\NJJ/\rill KxV^JJl^rvjbJlJiAAy VrlLrVJNJJrArAo 

TQSVLA\DGTDSADPSPVHKDGQNEADSAPE 

DLHSVGTSRLLL/YHITDGDNPTAVRHGCSL/F 

SGQSQRFNLDPESAPSPPSTQQFMMPRSSSRC 

SCGDGKEPQTITQLTKHIQSLKRKIRKFEEKFE 

QEKKYRPSHGDKTSNPEVLKWMNDLAKGRK 

QLKELKLKLSEEQGSAPKGPPRNLLCEQPTVP 

RENGKPEAAGPEPSSSGEETPDAALTCLKERR 

EQLPPQEDSKVTKQDKNLIKPLYDRYRIIKQIL 

STPSL1PTIVSQDTCMLLLCTDV 


840 


2190 


A 


6873 


2 


2054 


FFRFYFSF1RLFAMSLADLTKTNIDEHFFGVAL 

ENNRRSAACKRSPGTGDFSRNSNASNKSVDY 

SRSQCSCGSLSSQYDYSEDFLCDCSEKAINRN 

YLKQPVVKEKEKKKYNVSKISQSKGQKEISV 

EKKHTVWASLFNSQIHMIAQRRDAMAHRILS 

ARLHK1KGLKNELADMHHKLEAILTENQFLK 

QLQLRriLKAIGKYENSQNNLPQIMAKHQNEV 

KNLRQLLRKSQEKERTLSRKLRETDSQLLKT 

KDILQALQKLSEDKKLAEREELTHKLSIITTK 

MDANDKKIQSLEKQLRLNCRAFSRQLAJETR 

KTLAAQTATKTLQVEVKHLQQKLKEKDREL 

EIKNIYSHRILKNLHDTEDYPKVSSTKSVQAD 

pv-n ppT^TVyrRWnfTTnVQnVPPT /TTVriVVATn 

ivNLurr i uivuvtiv^vj i i^jvoj-j v r rx/ 1 1 jvvjJSjsA 1 vj 

NIDHKEKSTEINHEIPHCVNKLPKQEDSKRKY 

EDLSGEEKHLEVQILLENTGRQKDKKEDQEK 

KNIFVKEEQELPPK1IEVTHPERESNQEDVLVR 

EKFKRSMQRNGVDDTJLGKGTAPYTKGPLRQ 

RRHYSFTEATENLHHGLPASGGPANAGNMR 

YSHSTGKHLSNREEMELEHS\DSGYEPSFGKS 

SRIKVKDTTFRDKKSSLMEELFGSGYVLKTD 

QS SPGVAKGSEEPLQSKESHPLPPSQASTSHA 

FGDSKVTWNSIKPSSPTEGKRKni 


841 


2191 


A 


6874 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHG 

NAPAPGTPAASGWQPPTYHSGRAFSARYPRP 

SRRGYSSHHGPSWRKKYSLVNRPPGPSDPPA 

DHAVRPLHGARGGQPPVPQQHVLERQVQLS 

QGQNWIKVKPPSKSGSASASGAQRGSLEEFE 

DTPWSDQRPREGEGEPPRGQLQPSRPTRARG 

TCSVEDPLLVCQKEPGKPRMVKSVGSVGDSP 

REPRRTVSESVIAVKASFPSSALPPRTGVALG 

RKLGSHSVASCAPQLLGDRRVDAGHTDQPVP 

SGSVGGPARPASGPRQAREASLWTCRTNKF 

RKNNYKWVAASSKSPRVARRALSPRVAAEN 

VCKASAGMANKVEKPQLIADPEPKPRKPATS 

SKPGSAPSKYKWKASSPSASSSSSFRWQSEAG 

SKDHASQLSPVLSRSPSGDVRPALAHSGLKPLS 

GETPLSAYKVKTRTKIIRRRGSTSLPGDKKSG 

TSPAATAKSHLSLRRRQALRGKSSPVLKKTPN 
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09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^AIanine C-Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine f Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, 
M=Methioriine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S^Serine, 
TVThreonine, V«Va)ine, W=Tryptophan, 
Y^Tyrosinc, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possib!e 
nucleotide insertion 














KGLVQVTKHRLCRLPPSRAHLPTKEASSLHA 
VRTAPTSKVIKTOYRIVKKTPASPLSAPPFPLS 
LPSWRARRLSLSRSLVLNRLRPVASGGGKAQ 
PGSPWWRSKGYRCIGGVLYKVSANKLSKTSG 
QPSDAGSRPLLRTGRLDPAGSCSRSLASRAVQ 
RSLAIIRQARQRREKRKEYCMYYNRFGRCNR 
GERCPYIHDPEKVAVCTRFVRGTCKKTDGTC 
PFSHHVSKEKMPVCSYFLKGICSNSNCPYSHV 
YVSRKAEVCSDFLKGYCPLGAKCKJCKHTLLC 
PDFARRGACPRGAQCQLLHRTQKRHSRRAAT 
SPAPGPSDATARSRVSASHGPRKPSASQRPTR 
'QTPSSAALTAAAVAAPPHCPGGSASPSSSKAS 
SSSSSSSSPPASLDHE\APSLQEAALAAACSNR 
LCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDS 
GKPLHIKPRL 


842 


2192 


A 


6898 


506 


2071 


WPDLVHTWSSEEAMGSCCSCPDKDTVPDNH 

RNKFKVINVDDDGNELGSGIMELTDTELILYT 

RKRDSVKWHYLCLRRYGYDSNLFSFESGRRC 

QTGQGIFAFKCARAEELFNMLQEIMQNNSIN 

WEEPVVERNNHQTELEVPRTPRTPTTPGFAA 

QNLPNGYPRYPSFGDASSHPSSRHPSVGSARL 

PSVGEESTHPLLVAEEQVHTYVNTTGVQEER 

KNRTSVHVPLEARVSNAESSTPKEEPSSIEDR 

DPQILLEPEGVKFVLGPTPVQKQLMEKEKLE 

QLGRDQVSGSGANNTEWDTGYDSDERRDAP 

SVNKLVYENINGLSIPSASGVRRGRLTSTSTSD 

TQNINNSAQRRTALLNYENLPSLPPVWEARK 

LSRDEDDNLGPKTPSLNGYHNNLDPMHNYV 

NTENVTWASAHKIEYSRRRDCTPTVFNFDIR 

RPSLEHRQLNYIQVDLEGGSDSDNPQTPKTPT 

TPLPQTPTRRTELYAVIDIERTAAMSNLQKAL 

PRDDGTSR\KTRHNST\DLPL 


843 


2193 


A 


6919 


2 


663 


AGRPGTTHASGKMAYQSLRLEYLQEPPVSRA 

YTTACVLTTAAVQLELITPFQLYFNPELIFKHF 

Q1WRLITNFLFFGPVGFNFLFNMIFLYRYCRM 

LEEGSFRGRTADFVFMFLFGGFLMTLFGLFVS 

L/VFLGPGLYNN/GSSMCGAE\EPLCPHELLRP 

SQLPGPLSALGAHGIFLWGELNHCGPFGYCS 

WTHIFFLGRCISQSTWWNKNSENTIYFESYF 


844 


2194 


A 


6928 


902 


366 


HRL CMPIQG ACGERME/F SLLLPGLE CNG VIL 
AHCNLRLPGSSNSPASASQVAGITGVCHHAR 
LIFVFSVETGFLHAGQAGLELLTSGDPPASAS 
QSAGITGKSQHTRPGYEFIIPYSAAQEDALKA 
LM 


845 


2195 


A 


6939 


1660 


317 


LYPENLGESLFPILLLPPPWPDGGRPCCVEMS 

TRAKKLRRIWRILEEKESVAGAVQTLLLRSQE 

GGV\TSAAASTLSEPPRRTQESRTRTRALGLPT 

LPMEKLAASTEPQGPRPVLGRESVQVPDDQD 

FRSFRSECEAEVGWNLTYSRAGVSVWVQAV 

EMDRTLHKIKCRMECCDVPAETLYDVLHDIE 

YRKKWDSNVIETFDIARLTVNADVGYYSWR 

CPKPLKNRDVITLRSWLPMGADYIIMNYSVK 

HPKYPPRKDLVRAVSIQTGYLIQSTGPKSCVIT 

YLAQVDPKGSLPKWWNKSSQFLAPKAMKK 

MYKACUCYPEWKQKHL\PHFKPWL\HPEQSP 

LPSLALS\ELSVQHADS\LENIDESAV\AESREE 

R\MGGAGGEG\SDDDTSLYAEAPfIRFRETETG 

PGAGRALGAAAAPALSPLHPPGTWWHRARP 

RRVLQPGWTEPQ 
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SEQ ID 
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nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 
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09/496 
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Prprfirtprf 

beginning 
nucleotide 
location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


rrcuiuicu cnu 

nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


/uuiuu owu dCifucncc \r\ — rvi di i me v^— ^y&ieme, 

D=Aspartic Acid, E^Glutamic Acid, 
F«Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 


846 


2196 


A 


6944 


42 


2672 


RRKMAGCRGSLCCCCRWCCCCGERETRTPE 

ELTILGETQEEEDEILPRKDYESLDYDRCINDP 

YLEVLETMDNKKGRRYEAVKWMVVFAIGV 

CTGLVGLFVDFFVRLFTQLKFGWQTSVEECS 

QKGCLALSLLELLGFNLTFVFLESLLGLIEPVE 

AGSGITEGKCYLYARQVPGLVRLPTLLWKAL 

GVLLTVAAMLLI\GLGSPMIHSGSWGAGLPQ 

FQSISLRKIQFNFPYFRSDRYGK\DKRDFVSAG 

AAAGVAAAFGAPIGGTLFSLEEGSSFWNQGL 

TWKVLFCSMSATFTLNFFRSGIQFGSWGSFQL 

PGLLNFGEFKCSDSDKKCHLWTAMDLGFFV 

VMGVIGGLLGATFNCLNKRLAKYRMRNVHP 

KPKLVRVLESLLVSLVITVVVFVASMVLGEC 

RQMSSSSQ1GNDSFQLQVTEDVNSSIKTFFCP 

NDTYNDMATLFFNPQESATLQLFHQDGTFSPV 

TLALFFVLYFLLACWTYGISVPSGLFVPSLLC 

GAAFGRLVANVLKSYIGLGHIYSGTFALIGAA 

AFLGGWRMTISLTVILIESTVNEITYGLPIMVT 

JJVL V UK W I UDr r NKU 1\ Y D JLH VULRG VPLLE W 

ETEVEMDKLRASDIMEPNLTYVYPHTRIQSLV 

StLRTTVHHAFPVVTENRGNEKEFMKGNQLIS 

NNIKFKKSSILTRAGEQRKRSQSMKSYPSSEL 

RNMCDEHIASEEPAEKEDLLQQMLERRYTPY 

PNLYPDQSPSEDWTMEERFRPLTFHGLILRSQ 

LVTLLVRGVCYSESQSSASQPRLSYAEMAED 

YPRYPDIHDLDLTLLNPRMVDVTPYMNPSPF 

TVSPNTHVSQVFNLFRTMGLRHLPVVNAVGE 

IVGJITRHNJLTYEFLQARLRQHYQTI 


847 


2197 


A 


6951 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKER 

LSSIEKIKQLREQVNDLFSRKFGEAIGVDFPVK 

VPYRKITFNPGCWIDGMPPGVVFKAPGYLEI 

SSMRRILEAAEFIKFTVIRPLPGLELSNGEYST 

VGKRKIDQEGRVFQEKWERAYFFVEVQNIST 

CLICKRSMSVSKEYNLRRHYQTNHSKHYDQY 

MERMRDEKLHELKKGLRKYLLGLSDTECPE 

QKQVFANPSPTQKSPVQPVEDLAGNLWEKLR 

EKJRSFVAYSIAIDEITDINNTTQLAIFIRGVDE 

NFDVSEELLDTVPMTGTKSGNEIFSRVEKSLK 

NFCINWSKLVSVASTGTPPMVDANNGLVTKL 

VCD \/ A nrrrov p. Acr vcippnunr ct oa/-\wt -is k * 
KoK V A 1 r UKUAiiLKolCLUnrboLCAQXKJjKM 

DHVMDVVVKSVNWICSRGLNHSEFTTLLYEL 

DSQYGSLLYYTEIKWLSRGLVLKRFFESLEEI 

HLNALNISLQGHSQIVTQMYDLIRAFLAKLCL 

WETHLTRNNLAHFPTLKLVSRNESDGLNYIP 

KIAELKTEFQKRLSDFKLYESELTLFSSPFSTKI 

DSVHEELQMEVIDLQCNTVLKTKYDKVGIPE 

FYKYLWGSYPKYKHHCAKILSMFGSTY1CEQ 

LFSIMKXSKTKYCSQLKDSQWDSVLHUT 


848 


2198 


A 


6985 


3 


289 


SVQYLPGRPTRTHASTDAPLMLKFTPLPSKTK 
ASAPVOCLLLMAATFSPOGLAKPHSGTTPTT\r 
CFNAINTKIPIQRLESYTRITNIQCPKEAVM 


849 


2199 


A 


6999 


963 


5 


LDFLCHRDMGDNITSITEFLLLGFPVGPRIQM 

LLFGLFSLFYVFTLLGNGTILGLISLDSRLHAP 

MYFFLSHLVAWDIAYACNTVPRMLVNLLHP 

AKPISFAGRMMQTFLFSTFAVTECLLLVVMS 

YDLYWUCHPLRYLA1MTWRVCITLAVTSWT 

TGVLLSLIHLVLLLPLPFCRPQKIYHFFCEILA 

VLKLACADTHINENMVLAGAISGLVGPLSTIV 

VSYMCILCAILQIQSREVQRKAFCTCFSHLCVI 
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Met 




Mr I &UJl>LCU 




■rtJIUJJU aUu SCtjUCljCG ^/A — r\laiililC V— — ^j'olClliCj 


NO: of 


NO: of 


hod 


ID NO: 


nPDitimn ct 


nuLicuuuc 






UvUUUw 




in 


IIUUCUUUC 




P'sPVfpn vlftlftTIITlf* ^rsfrtvPiri^ W=Hf let iH ITl (* 
-T 1 lIGiljltLlOilllltj VJT vJlj' UlIJv, O XXlOLlUlllC, 


cotidc 


seq- 




USSN 


location 


corresponding 


l=Isolcucine, K^Lysine, L^Lcucinc, 


seq- 


uence 




09/496 


correspond i 


to last amino 


M=Methionine, N=Asparagine, P=Proline, 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
sequence 


acid residue 
of peptide 
sequence 


Q=G lutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/■^possible nucleotide deletion, \=possible 
nucleotide insertion 














GLFYGTAHMYVGPRYGNPKEQKKYLLLFHS 














LFNPMLNPLICSLRNSEVKNTLKRVLGVERAL 


850 


2200 


A 


7001 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAI 

T~\pT D\; APT PI V A A TT7I \/n\TDfZ\I A XjT\/A U7\/ A n 
L/rLKV Arl^r JL I AAlr L> VVj V r IjiN AM V AW V AO 

KVARRRVGATWLLHLAVADLLCCLSLPILAV 

PIARGGHWPYGAVGCRALPSIILLTMYASVLL 

LAALSADLCFLALGPAW\CLRFS/GACGVQVA 

CGAAWTLALLLTVPSAIYRRLHQEHFPARLQ 

CWDYGGSSSTENAVTAIRFLFGFLGPLVAVA 

SCHSALLCWAARRCRPLGTAIWGFFVCWAP 

YHLLGLVLTVAAPNSALLARALRAEPLIVGL 

AI^VHSCLNPMXFLYFGRAQLRRSLPAACHW 

ALRESQGQDESVDSKKSTSHDLVSEMEV 


851 


2201 


A 


7011 


1 


2310 


AAASPLRMSRKGPRAEVCADCSAPDPGWASI 

SRGVLVCDECCSVHRSLGRHIS1VKHLRHSA 

WPPTLLQMVHTLASNGANSIWEHSLLDPAQV 

QSGPALKQTPKDKV\HPIKSEFIRAKYQMLAF 

VHKLPCRDDDGVTAKDLSKQLHSSVRTGNLE 

TCUU.LSLGAQANFFHPEKGTITLHVAAKAG 

QTLQAELLVVYGADPGSPDVNGRTPIDYARQ 

AGHHELAERLVECQYELTDRLAFYLCGRKPD 

HKNGHYIIPQMADSLDLSELAKAAKKKLQAL 

SNRLFEELAMDVYDEVDRRENDAVWLATQN 

HSTLVTERSAVPFLPVNPEYSATRNQGRQKL 

ARFNAREFATLIIDILSEAKRRQQGKSLSSPTD 

NLELSLRSQSDLDDQHDYDSVASDEDTDQEP 

LRSTGATRSNRARSMDSSDLSDGAVTLQEYL 

ELKKALATSEAKVQQLMKVNSSLSDELRRLQ 

T)Diiir/i /^\ a t?xtt /-\t tj r\nn/^ i« nvrrini ticht* a rtr 

KlilJlKLQAbNLQLRQrPGPVPTPPLPSERAEH 

TPA/TAPGGSTHRRDRQAFSMYEPGSALKPFGG 

PPGDELTTRLQPFHSTELEDDAIYSVHVPAGL 

YRIRKGVSASAVPFTPSSPLLSCSQEGSRHTSK 

LSRHGSGADSDYENTQSGDPLLGLEGKRFLE 

LGKEEDFHPELESLDGDLDPGLPSTEDVILKT 

EQVTKNIQELLRAAQEFKHDSFVPCSEKIHLA 

VTEMASLFPKRPALEPVRSSLRLLNASAYRLQ 

SECRKTVPPEPGAPVDFQLLTQQVIQCAYDIA 

KAAKQLVTITTREKKQ 


852 


2202 


A 


7016 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLL 
TVKGLOCPSFSPRNYKALSEVQGWKQRMAA 
KELARQNMDLGFKLLKKJ.AFYNPGRNIFLSP 
LSISTAFSMLCLGAQDSTLDEIKQGFNFRKMP 

uvni irc/T.TjLiviT'LrcF tavtaht vi c i/^xttt i?rr\ 
hfJJLnrAjr ri Y UxibL I 1 i^ULivLMVjN 1 Lr ID 

QRLQPQRKFLEDAKNFYSAETILTNFQNLEM 

AQKQINDFI/ESKTHGKINNLIENIDPGTVMLL 

ANYIFFRARWKHEFDPNVTKEEDFFLEKNSS 

VKVPMMFRSGIYQVGYDDKLSCTILEEPYQK 

NITAIFILPDEGKLKHLEKGLQVDTFSRWKTL 

LSRRWDVSVPRLHMTGTFDLKKTLSYIGVS 

KIFEEHGDLTKIAPHRSLKVGEAVNKAELKM 

DF.RGTEGAAGTGAOTT.PMFTPI VVKTDKPVT 

LLIYSEKIPSVLFLGKIVNPIGK 


853 


2203 


A 


7017 


1 


3293 


IvmiACNPSTLGGQGRRITRSHGRRRSSRGPV 

ARHV AAGAGHENKHGGSRRFP AG V APRRAM 

ANVSKKVSWSGRDRDDEEAAPLLRRTARPG 

GGTPLLNGAGPGAARQSPRSALFRVGHMSSV 

ELDDELLEPVDMDPPHPFPKEIPHNEKLLSLKY 

ESLDYDNSENQLFLEEERRTNHTAFRTVEIKR 

WV1CALIGILTGLVACF1DIVVENLAGLKYRVI 

KGSILPNIDKFTEKGGLSFSLLLWATLNAAFV 
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oEV^ ID 

NO: of 
nucl- 
eotide 
seq- 
uence 


CCA jr\ 

NO: of 
peptide 
seq- 
uence 


iviei 
hod 


ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

corrcspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A— Alanine C— Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G-GIycine, H=Histidine, 
Msoleucine, K-=Lysine, L=Leucine, 
M=Methionine, N^Asparagine, P=Proline, 
QMjIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, Nppossible 
nucleotide insertion 














LVGSVIVAFIEPVAAGSGIPQIKCFLNGVKIPH 

WRLKTLVIKVSGVILSWGGLAVGKEGPMI 

HSGSV1AAGISQGRSTSLKRDFKJFEYFRRDTE 

KRDFVSAGAAAGVSAAFGAPVGGVLFSLEEG 

ASFWNQFLTWRIFFASM1STFTLNFVLSIYHG 

NMWDLS SPGLINFGRFDSEKMAYHHEIPVFI 

AMGVVGGVLGAVFNALNYWLTMFRIRYIHR 

PCLQVIEAVLVAAVTATVAFVLIYSSRDCQPL 

QGGSMSYPLQLFCADGEYNSMAAAFFNTPEK 

SVVSLFHDPPGSYNPLTLGLFTLVYFFLACWT 

YGLTVSAGVFIPSLLIGAAWGRLFGISLSYLTG 

AAIWADPGKYALMGAAAQLGGIVRMTLSLT 

VIMMEATSNVTYGFPIMLVLMTAKIVGDVFIE 

GLYDMHIQLQSVPFLHWEAPVTSHSLTAREV 

MSTPVTCLRRREKVGVIVDVLSDTASNHNGF 

PWEHADDTQPARLQGLILRSQLIVLLKHKVF 

VERSNLGLVQRRLRLKDFRDAYPRFPP1QSIH 

VSQDERECTMDLSEFMNPSPYTVPQEASLPR 

V riSXr RALCjLKH.LV V VDNKN Q V VGL VTKKD 

LARYRLGKRGLEELSLAQTGPKAQATAEGRV 

AGAAQQPCQLRAVTLEDLGLLLAGGLASPEP 

LSLEELSERYESSHPTSTASVPEQDTAKHWNQ 

LEQWVVELQAEVACLREHKQRCERATRSLL 

RELLQVRARVQLQGSELRQLQQEARPAAQAP 

EKEAPEFSGLQNQMQALDKRLVEVREALTRL 

RRRQVQQEAERRGAEQEAGLRLAKLTDLLQ 

QEEQGREVACGALQKNQEDSSRRVDLEVAR 

M 


854 


2204 


A 


7037 


139 


2604 


AGTWEPRPYDQAKETGAPGSQPPVPPMELRP 

WLLWVVAATGTLVLLAADAQGQKVFTNTW 

AVRIPGGPAVANSVARKHGFLNLGQIFGDYY 

HFWHRGVTKRSLSPHRPRHSRLQREPQVQWL 

EQQVAKRRTKRDVYQEPTDPKFPQQWYL\SG 

VTQVRDLMVKAAWAQGYTGHGTVVSILDDGI 

EKNHPDLAGNYDPGASFDVNDQDPDPQPRY 

TQMNDNRHGTRCAGEVAAVANNGVCGVGV 

AYNARIGGVRMLDGEVTDAVEARSLGLNPN 

HIHIYSASWGPEDDGKTVDGPARLAEEAFFR 

GVSQGRGGLGSIFVWASGNGGREHDSCNCD 

GYTNSIYTLSISSATQFGNVPWYSEACSSTLA 

TTYSSGNQNEKQIVTTDLRQKCTESHTGTSAS 

APLAAGIIALTLEANKNLTWRDMQHLVVQTS 

KPAHLNANDWATNGVGRKVSHSYGYGLLD 

AGAMVALAQNWTTVAPQRKCIIDILTEPKDI 

GKRLEVRKTVTACLGEPNH1TRLEHAQARLT 

T CVKTDD/^inT A TUT VODX/fnTDCTT T A ADDUHV 

SADGFNDWAFMTTHSWDEDPSGEWVLE1EN 
TSEANN YGTLTKFTL VLYGTAPEGLP VPPES S 
GCKTLTSSQACWCEEGFSLHQKSCVQHCPP 
GFAPQVXDTHYSTENDVETIRASVCAPCHAS 

QSSRESPPQQQPPRLPPEVEAGQRLRAGLLPS 
HLPEWAGLSCAFIVLVTVTVFLVLQLRSGFS 
FRGVKVYTMDRGLISYKGLPPEAWQEECPSD 
SEEDEGRGERTAFIKDQSAL 


855 


2205 


A 


7058 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLA 

ACDWGFDLDHTLCRYNLPESAPLIYNSFAQF 

LVKEKGYDKELLNVTPEDWDFCCKGLALDL 

EDGNFLKLANNGTVLRASHGTKMMTPEVLA 

EAYGKKEWKHFLSDTGMACRSGBCYYFYDN 
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SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, 
D=*Aspartic Acid, EOlutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possibIe nucleotide deletion, \=possib!e 
nucleotide insertion 














YFDLPGALLCARVVDYLTKLNNGQKTFDFW 

KDIVAAIQHNYKMSAFKENCGIYFPEIKRDPG 

RYLHSRPESVKKWLRQLKNAGKILLLITSSHS 

DYCRLLCAWDLGNDFTDLFDIVITNALKPGFF 

SHLPSQRPFRTLENDEEQEALPSLDKPGWYSQ 

GNAVHLYELLKKMTGKPEPKWYFGDSMHS 

DIFPARHY SNWETVLILEELRGDEGTRSQRPE 

ESEPLEKKGKYEGPKAKPLNTSSKKWGSFFU 

DSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAELPLDYKFTRPSSSNSKTAGYYPNPPLV 

LSSDETLISK 


856 


2206 


A 


7082 


396 


1635 


SSPSVFEFEHAVQPVFTMEFLKTCVLRRNACT 

AVCFWRSKVVQKPSVRRISTTSPRSTVMPAW 

VIDK YGKNE VLRFTQNMMMPl IHYPNE VI VK 

VHAASVNPIDVNMRSGYGATALNMKRDPLH 

VKIKGEEFPLTLGRDVSGVVMECGLDVKYFK 

PGDEVWAAVPPWKQGTLSEFWVSGNEVSH 

KPKSLTHTQAASLPYVALTAWSAINKVGGLN 

DKNCTGKRVLILGASGGVGTFAIQVMKAWD 

AHVTAVCSQDASELVRKLGADDVIDYKSGSV 

EEQLKSLKPFDFILDNVGGSTETWAPDFLKK 

WSGATYVTLVTPFLLNMDRLGIADGMLQTG 

VTVGSKALKHFWKGVHYRWAFFMASGPCL 

DDIAELVDAGKIRPVMEQTFPFSKVPEAFLKV 

ERGHARGKTVINVV 


857 


2207 


A 


7088 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGR 

GHREDFRFCSQRNQTHRSSLHYKPTPDLRISIE 

NSEEALTVHAPFPAAHPASRSFPDPRGLYHFC 

LYWNRHAGRLHLLYGKRDFLLSDKASSLLCF 

QHQEESLAQGPPLLATSVTSWWSPQNISLPSA 

ASFTFSFHSPPHTGAHNASVDMCELKRDLQL 

LSQFLKHPQKASRRPS AAPASQQLQ SLESKLT 

SVRFMGDMGSFEEDRINATVWKLQPTAGLQ 

DLHIHSRQEEEQSEIMEYSVLLPRTLFQRTKG 

RSGEAEKRLLLVDFSSQALFQDKNSSQVLGE 

KVLGIVVQNTKVANLTEPWLTFQHQLQPKN 

VTLQCVFWVEDPTLSSPGHWSSAGCETVRRE 

TQTSCFCNHLT YFA VLMVS S VEVD AVHKHY 

LSLLSYVGCWSALACLVTIAAYLCSRVPLPC 

RRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPV 

ALTGSEAGCRASAIFLHFSLLTCLSWMGLEG 

YNLYRLVVEWGTYVPGYLLKLSAMGWGFPI 

FLVTLVALVDVDNYGPnLAVHRTPEGVIYPS 

MC WIRD SLVS YITNLGLFSL VFLFNMAML AT 

MYVQILRLRPHTQKWSHVLTLLCLSLVLG\LP 

WALIFFSFASGTFQLVVLYLFSIjTSFQGFLIFI 

WYWSMRLQARGGPSPLKSNSDSARLPISSGS 

TSSSRI 


858 


2208 


A 


7091 


185 


415 


DAGAVKSSDTNIWFRGMCDDKKGHRCPS*G 

C\X>C\WPVJ\T A P WTI7 A "P/"2 A \ jTTJVTTD ¥ U\ 7TLTD \ r\ xr\0 

l^rl^rxrnYArillJDAiiOAMr I rKLhLViJlKViVLl^o 
QQQLFPSTLFSWLLE 


859 


2209 


A 


7136 


3 


302 


FFFWRQSLALLPRLECSGATGAHCNLHFPGSS 
DCPTSAS*IAGITGACYHAWLLFVFLAETGFH 
HVGQGGLELLTSSDPSGSASQSAGITGVSHCT 
WPI 


860 


2210 


A 


7156 


23 


591 


ALSTETRTPDMRRLLLVTSLWVLLWEAGAV 
PAPKVPIKMQVKHWPSEQDPEKAWGARVVE 
PPEKDDQLWLFPVQKPKLLTTEEKPRGQGR 
GPILPGTKAWMETEDTLGRVLSPEPDHDSLY 
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SEQ ID 
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nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

09/496 
914 
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beginning 
nucleotide 
location 
correspondi 
ng to first 
amino acid 
residue of 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 

n't npntt/IP 

oi pepuue 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
]>=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G=Glycine, H=Histidine, 
i = isoicucinc, xv^i^ysiiic, jl^-Lcuciijc, 
M=Methioninc, N=Asparagine, FMProline, 
QOlutamine, R=Arginine, S=Serine, 

i — jliucuuuic, v — valine, w— lrypiupiiau, 

Y=Tyrosine, X=Unknown, *=Stop codon, 
nucleotide insertion 














HPPPEEDQGEERPRLWVMPNHQVLLGPEEDQ 
DHIYHPQ* GSRGHHCPRPVPRPRLLGLGPSLP 
tro 


861 


2211 


A 


7161 


1220 


1003 


NYVCTIAF*EKKMGF*LSLSCLVLLFVLFLDCI 

LTTTTRIMFHCTYLFASVCLSLLNTLLSPNCL 

KSAMILQ 


862 


2212 


A 


7211 


665 


847 


LKYYHITMGIYKTGKKVIL*KSSMSNRFSVIF 
YKNIQKLSFSNYVYHQNYVFSSDWSYDF 


863 


2213 


A 


7212 


924 


1273 


HGSSCALGDLAPG*LPSGPVLSSPAVRL*RKP 
LVWDSPSCLPATGPT*GLVL\O.GGPDCT*WA 
RGQHEHKRMRAP* SCRVTVNLAKKKKKTDQ 
CIKPNYQ SPPKECDYNILAN S V A 


864 


2214 


A 


7214 


845 


1619 


SDKGGKKADRKNHLRHAFPLLPHRVRERLH 
DPKWVDADHVQGQDPGRAAHDIHGEDVTE 
KVSKDPLAPDEVGDTDEGHDRHGHREVGQR 
HGHDQEEVAYEERACEGGKFATVEVTDKPV 
DEALREAMPKVAKYAGGTNDKGIGMGMTV 
PISFAVFPNEDGSLQKKLKVWFRIPNQFQSDP 
PAPSDKSVKIEEREGITVYSMQFGGYAKEAD 
YVAQATRLRAALEGTATYRGDIYFCTGYDPP 
MKPYGRRNEIWLLKT 


865 


2215 


A 


7246 


559 


682 


RRLGAVAHAYTSSTLGGRGG WIT* GQELQTS 
LANMAKPRLY 


866 


2216 


A 


7257 


641 


1310 


TCTYKYLMGWIRGRRSRHSWEMSEFHNYNL 
DLKKoDFSTRWQKQKLP V VK bKCREN ASFFF 
FCCFIAVAMGIRFIIMVAJWSAVFLNSLFNQEV 
QEPLTESYCGPCPKNWICYKNNCYQFFDESKN 

W YEoQ ASLM SQW ASLLK VY 5s K.EDQDLLKX V 
KSYHWMGLVHIPTNGSWQWEDGSILSPNLLT 
IIEMQKGDCALYASSFKGYIENCSTPNTYICM 
QRTV 


867 


2217 


A 


7288 


151 


396 


SIKHEAFGSNGPDFWFFRYWSP*LFRQQWFI 
MPFFQTLWLMNANRFCSIFTTTNVANNCWW 
TPYHCWLSVWCRCESHGI 


868 


2218 


A 


7298 


3 


272 


PDTVIGGRGSGGKEFGRW VL W* VFE*RLGTP 
KGSCPAGGSRMVSESD*EGRGC*ASYPCAC* 
AGS*WR*GSRPAGRGTPPRSLSHARPP 




1J.V9 


A 

A 


7332 


1223 


332 . 


rKRD AEDRDESCLNPAr PI GLLHPTM S VN SMAR 

FLTLCTWLLLLGPGLLATVRAECSQDCATCS 

YRLVRPADINFLACVMECEGKLPSLKIWETC 

KELLQLSKPELPQDGTSTLRENSKPEESHLLA 

KRYGGFMKRYGGFMKKMDELYPMEPEEEA 

NGSEILAKRYGGFMKKDAEEDDSLANSSDLL 

KELLETGDNRERSHHQDGSDNEEEVSKRYGG 

FMRGLKRSPQLKEKAKELQKRYGGFMRRVG 

PQKW*MTSPQNRYGGFLKRFAEALPSDEEGE 

CVOT/T3T 7TiT7\ /TVTlVPPni /TIF* 

b Y&KE VPbMEfvR Y GGr MRF 


870 


2220 


A 


7382 


216 


1018 


EIHQRLTERTQFLDESRKNPNS*QANLLRGGG 
AGQGRGREGAESGGSRGEGPGSDGRLPATGD 

TEEDPGPARGPRSGLAAYFFMGRLPLLRRVL 
KGLQLLLSLLAFICEEWSQCTLCGGLYFFEF 
VSCSAFLLSLLILIVYCTPFYERVDTTKVKSSD 
FY1TLGTGCVFLLASIIFVSTHDRTSAEIAAIVF 
GFIASFMFLLDF1TMLYEKRQESQLRKPENTT 
RAEALTEPLNA 


871 


2221 


A 


7403 


3 


393 


SCAMCSGLL*LLLPIWLSWTLGTRGSEPRSVN 
DPGNMSFVKETVDKLLTGFRCFREREAAPRR 
ALRGAALPGESEAGDPESLRSSVNADWIQYS 
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seq- 
uence 


NO: of 
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seq- 
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Met 
hod . 
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09/496 
914 
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sequence 


rvuunD dUU dCvjuenCc \r\. — /YlolJUiC v^ — v^ybLCUlC, 

D=Aspartic Acid, E=Glutamic Acid, 

F=Phpnvl alanine f*=filvrinp H=Hi<rtiHine 

A A IXvll V LCUtUIAUVy VJ \J IV villi**) A J A Al^VAVlIAlWp 

I=Isoleucine, K=Lysine, L=Leucine, 
M-Methionine, N=Asparagine ) ^Proline, 
QKjlutaminc, R=Arginine, S=Serine f 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown s *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














DF WFAFVSTPRrFAGFCOFCFRTPnNOETCnG 
PFIC 


872 


2222 






1061 




FVDTVSWFFPHrPFARFPAOHnonSKRr TT P 

PGGS* PQATLHLDRMRVSASPTKEIQVKKYK 

CGLIKPCPANYFAFKICSGAANWGPTMCFED 

RMIMSPVKNNVGRGLNIALVNGTTGAVLGQ 

KAFDMYSGDVMHLVKFLKE1PGGALVLVAS 

YDDPGTKMNDESRKLFSDLGSSYAKQLGFRD 

SWVFIGAKDLRGKSPFEQFLKEQPQTQNKYE 

GWPELLEMEGCMPPKPF 




777^ 


A 


7d7Q 


77A7 




TT \C PAfrHfrn^rT * < 5fjHFfrHT RWFniJT RT rtVO 

DHPGQHCETPSLLKJERKLF 


oft 


000 A 






\Af, 




PPT5PVT WATT WT PA^TRK APAAFPnJV/fl^JTF 

WQKIGVGITGFGIFFILFGTLLYFDSVLLAFGN 

T T FT TOT <!T HOT RKTFWFFFORWTCI KOT9FT I 

GGVVIVLLRWPLLGMFLETYGFFSLFKGFFPV 

AFGFLGNVCNIPFLGALFRRLQGTSSMV*KTE 

MSSLNLDHWLKGAKREEWEPPPQSPALTHSP 

TYPGPPQVQKEKNGAEQLTSNPQVDSRGCQE 

AEMQTPRRLGWGWYHTLTLYLWEEK 


875 


2225 


A 


7498 


91 


251 


GEKPVPTWLQDEAGQWLLGFVAQPWGWPG 
SERHEP*HGGVLFRLGPSAPPGKL 


876 


2226 


A 


7544 


403 


587 


YSCLCFLFKHITSFKNSVHIWLGTVVHAYNPN 
ILGGQGGWIA*GQEFKTSLGNTVRPCLYK 


tt77 
off 


7777 


A 


7<! A. A 


z 




yLAr JL* 1 Kr r V rJJruuRuAAr W V AL V AKuOU 

TFKDKVLVAARRNASAWLYNEERYGNITLP 

MSHAGTGNIWIMISYPKGREILELVQKGIPV 

TNfnGVGTRHVQEFlSGQSWFVAIAFITMMII 

SLAWLIFYYIQRFLYTGSQIGSQSHRKETKKV1 

GQLLLHTVKHGEKGIDVDAENCAVC1ENFKV 

KDHRlLPCKHIFHRlCrDPWLLDHRTCPMCKL 

DVIKALGYWGEPGDVQEMPAPESPPGRBPAA 

NLSLALPDDDGSDESSPPSASPAESEPQCDPSF 

KGDAGENTALLEAGRSDSRHGGPIS 


Jt*7R 
o / o 


7778 


A 
A 


/joO 


IIS 




CKoJj1-VwJS.VJJ VJt\.Wl I VoUOlJVI l^KltrlKl^vJoLK 
RORMOAAPWYVT FT 1 OPTVYT VTPANT TNIP, 

GKSELLKSGSSKSTLKHIWTESSKDLSISRLLS 

QTFRGKENDTDLDLRYDTPEPYSEQ0LWDW 

LRNSTDLQEPRPRAKRRPIVKTGKFKKMFGW 

GDFHSNIKTVKLNLLITGKIVDHGNGTFSVYF 

RHNSTGQGNVSVSLVPPTKIVEFDLAQQTVID 

AKDSKSFNCRIEYEKVDKATKNTLCNYDPSK 

TCYOEOTOSHVSWLrSKPFKVirFYTSFYSTn 

YKLVQKVCPDYNYHSDTPYFPSG 


879 


2229 


A 


7605 


479 


391 


TESWKLKWWSPTCLDQLNGSAPGNVFIHG 


880 


2230 


A 


7612 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPG 

GGSRGRSDRGSGQGDSLYPVGYLDKQVPDTS 

VQETDRILVEKRCWDIALGPLKQIPMNLFIMY 

MAGNTISIFPTMMVCMMAWRPIQALMAISAT 

FKMLESSSOKFLOGLVYT IGN1 MGI AT A VYK 

CQSMGLLP1HASDWLAFIEPPERMEFSGGGL 

LL 


881 


2231 


A 


7615 


291 


1452 


SPQKTMRSHTnTMTTTSVSSWPYSSHRMRFIT 

NH SDQPPQNFS ATPNVTTCPMDEKLL STVLTT 

SYSVTJFrVGLVGNIIALYWLGITOXRNSIQIYL 

LNVAIADLLLIFCLPFimiYHINQNKWTLGVTX 

CKWGTLFYMl^MYISULLGFISLDRYIKINRSI 

QQRKAITTKQSIYVCCrVWMLALGGFLTMlIL 

TLKKGGHNSTMCFHYRDKHNAKGEAIFNFIL 
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NO: of 
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seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SbQ 
ID NO: 
in 
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Old 
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.nucleotide 
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correspondi 
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ng IQ 11IM 
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enm i#>ti 


Predicted end 
nucleotide 
location 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A= Alanine C^Cysteine, 
D=Aspartic Acid, E-Glutamic Acid, 
F=Phenylalanine, GKHycinc, H«Histidine, 
I=3soleucine, K-Lysine, L=Lcucinc, 
M=Methionine, N=Asparagine, P=ProIine, 

/^Intninina OsArninina C— Pawn a. 

v^—AjiuLaiimic, is.~/\.rginine, o ocrinc, 
T=Threonine, V=Valine, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \*possible 

UUwlCUllUC 1IK>CI11UII 














VVMFWLIFLLIILSYIKIGKNLLRISKRJISKFPN 

QLNVSSCYWKEIVHKTNEIMLVLSSFNSCLDP 
VMYFLMSSNERKIMCQLLFRRFQGEPSRSEST 

SFFKPfiY^T HDTSVAVKTO^S^K'ST 


882 


2232 


A 


7617 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFND 
PLVSEEDMVTVVEDWMNFYJNYYRQQVTGE 
POFRDKAT OFT ROFT NTT ANPFT ATCYRHFT K 
SHELPSHPPPSS 


S83 


2233 


A 


7622 


400 


215 


KVKTCRYNPKYSAANDTGFVDIPSREKDLAK 
AVATVGPISVAVGASHVFFQFYKKGKHLSS 


884 


2234 


A 


7638 


2640 


2861 


APVL1LQMVKLSIVLTPQFLSHDQGQLTKELQ 
QHVKSVTCPCEYLRKVSECRQMGPGALEQFP 


885 


2235 


A 


7642 


201 


455 


PSRGKMELEAMSRYTSPVNPAVFPHLTWLL 
AIGMFFTAWFFVYEWSTKYTRDIYKELLISL 
V AoLr M vjr (j V Lr LLL W V Ol Y V 


886 


2236 


A 


7692 


61 


569 


APENPFSRQHFNSETKVKLSLKTGTWLGNHA 

HLGEHFSTHHELGLSGKWGFLVKNILEVIRN 

GGMETRHPGKVS S WFHRWDSRAEQHNHAE 

HHEDVPQGDEDSKVSEAQQEFPDWTCAGLP 

GLLPKALRVLLFQLKVQHRPGEHQQRPEQQD 

VSDHRYGRSVRQNRK 


887 


2237 


A 


7693 


85 


315 


NPGCCLPVAMRTSYLLLFTLCLLLSEMASGG 

NFLTGLGHRSDHYNCVSSGGQCLYSACPIFTK 

1QGTCYRGKAKCCK 


888 


2238 


A 


7702 


242 


1298 


APSHRRRYLSPSRSAGQLGNMALERLCSVLK 

VLLrrVLVVEGLAVAQKTQDGQNIGIKHIPAT 

QCuIw VR 1 bNCrGKFASPN YPDSYPPNKECIYI 

LEAAPRQRJELTFDEHYYIEPSFECRFDHLEVR 

DGPFGFSPLIDRYCGVKSPPHRSTGRFMWIKF 

SSDEELEGLGFRAKYSFJPDPDFTYLGGILNPIP 

DCQFELSGADGIVRSSQVEQEEKTKPGQAVD 

CIWTIKATPKAKIYLRFLDYQMEHSNECKRNF 

VAVYDGSSSIENLKAKFCSTVANDVMLKTGI 

GVIRMWADEGSRLNRFRMLFTSFGGASPAQA 

ALSFCHSNMCINNSLVCNGVQNCAYPWDEN 

HC 


889 


2239 


A 


7707 


185 


2911 


CHY1MNPSTHHPASAGGSILGLFDFFGLGLGE 

MTMDALLARLKLLNPDDLREEIVKAGLKCGP 

ITSTTRFIFEKKLAQALLEQGGRLSSFYHHEA 

GVTALSQDPQRJJLKPAEGNPTDQAGFSEDRDF 

GYSVGLNPPEEEAVTSKTCSVFPSDTDTYRAG 

ATASKEPPLYYGVCPVYEDVPARNERIYVYE 

NKKEALQAVKMJJCGSRFKAFSTREDAEKFAR 

GICDYFPSPSKTSLPLSPVKTAPLFSNDRLKDG 

LCLSESETVNKERANSYKNPRTQDLTAKLRK 

AVEKGEEDTFSDLIWSNPRYLIGSGDNPTIVQ 

EGCRYNVMHVAAKENQASICQLTLDVLENP 

nT*NJT?r a /Tvnr^Ti i~M7 a \n npr td wnmT vt xitd 
Ur iVLKJUIYl i riJJJJJjiAMJL^JNJvLK i V VLJl^YLNlr 

DKMGYDTPLHFACKFGNADWNVLSSHHLI 

VKNSRNKYDKTPEDVICERSKNKSVELKERIR 

EYLKGHYYVPLLRAEETSSPVIGELWSPDQTA 

EASHVSRYGGSPRDPVLTLRAFAGPLSPAKAE 

DFRKLWKTPPREKAGFLHHVKKSDPERGFER 

VGRELAHELGYPWVEYWEFLGCFVDLSSQE 

GLQRLEEYLTQQEIGKKAQQETGEREASCRD 

KATTSGSNSISVRAFLDEDDMSLEEIKNRQNA 

ARNNSPPTVGAF GHTRCSAFPLEQEADLEEAA 
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seq- 
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SEQ ID 
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seq- 
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hod 
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ID NO: 
in 
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Predicted end 
nucleotide 
location 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, G^Grycine, H=Histidine, 
Msoleucine, K«Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline t 
Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X^nknown, *=Stop codon, 
/^poaMDic nucicouoe ueiciion, \ pussiuic 
iiuuicuuuc mod nun 














EPGGPHSSRNGLCHPLNHSRTLAGKRPKAPR 

GEEAHLPPVSDLTVEFDKLNLQNIGRSVSKTP 

DESTKTKDQILTSRINAVERDLLEPSPADQLG 

NGHRRTESEMSARIAKMSLSPSSPRHEDQLEV 

TREPARRLFLFGEEPSKLDQDVLAALECADV 

DPHQFPAVHRWKSAVLCYSPSDRQSWPSPAV 

KGRFKSQLPDLSGPHSYSPGRNSVAGSNPAKP 

GLGSPGRYSPVHGSQLRRMARLAELAAL 


890 


2240 


A 


7711 


360 


269 


RHMPVIPALWEAEVGGLLEPRSSRSAWATE 


891 


2241 


A 


7721 


61 


1175 


KLPWEPSFLDCMQIIRHSEQTLKTALISKNPVL 

VSQYEKLDAGEQRLMNEAFQPASDLFGPITL 

HSPSDWITSHPEAPQDFEQFFSDPYRKTPSPN 

KRSIYIQSIGSLGNTRIISEEYIKWLTGYCKAYF 

YGLRVKLLEPVPVSVTRCSFRVNENTHNLQIH 

AGDILKFLKKKKPEDAFCWGITMIDLYPRDS 

WNFVFGQASLTDGVGIFSFARYGSDFYSMHY 

KGKVKKLKKTSSSDYS1FDNYYIPEITSVLLLR 

SCKTLTHEIGHIFGLRHCQWLACLMQGSNHL 

EEADRRPLNLCPICLHKLQCAVGFSIVERYKA 

L VRWEDDES SDTPG ATPEHSHEDNGNLPKP V 

EAFKE WKE WHKCL A VLQK 


892 


2242 


A 


7723 


2 


1650 


SAPTAPARPCRAERGSGGGMLALLAASVALA 

VAAGAQDSPAPGSRFVCTALPPEAVHAGCPL 

PAMPMQGGAQSPEEELRAAVLQLRETWQQ 

KETLASARAIRELTGKLARCEGLAGGKARGA 

GATGKDTMGDLPRDPGHWEQLSRSLQTLK 

DRLESLEPLPAMPMQGGAQSPEEELRAAVLQ 

LRETWQQKETLASARAIRELTGKLARCEGL 

AGGKARGAGATGKDTMGDLPRDPGHVVEQ 

L i Kb LQTLKJDKLE SLEHQLRANVSNAGLr GD 

FREVLQQRLGELERQLLRKGAELEDEKSLLH 

NETSAHRQKTESTLNALLQRVTELERGNSAF 

KSPNAFKVSLPLRTNYLYGKIKKTLPELYAFT 

ICLWLRSSASPGMGTPFSYAVPGQANEIVLIE 

WGNNPIELLINDKVAQLPLFVSDGKWHHICV 

TWTTRDGMWEAFQDGKKLGTGENLAPWHPI 

KPGGVLILGQEQDTVGGRFDATQAFVGELSQ 

FNIWDRVLRAQEIVNIANCSTNMPGNUPWVD 

NNVDVFGGASKWPVETCEERLLDL 


893 


2243 


A 


7729 


3554 


2419 


LTAGTAMNYPLTLEMDLENLEDLFWELDRL 
DNYNDTSLVENHLCPATEGPLMASFKAVFVP 
V A Y oLir LLCj V KjN V JL VL V ILfc-KHRQ 1 Kb S I hi 

FLFHLAVADLLLVFILPFAVAEGSVGWVLGTF 

LCKTVIALHKVNFYCSSLLLAC1AVDRYLAIV 

HAVHAYRHRRLLS1HITCGTIWLVGFLLALPEI 

LFAKVSQGHHNNSLPRCTFSQENQAETHAWF 

rdKrLiHVAurLLrMLVMuWCi VuVVHRLR ■ 

QAQRRPQRQKAVRVAILVTSIFFLCWSPYHIV 

GLAHCCLNPMLYTFAGVKFRSDLSRLLTKLG 
CTGPASLCQLFPSWRRSSLSESENATSLTTF 


894 


2244 


A 


7738 


670 


287 


FVTRAGRWGAGARVRGGAGGMASGAARWL 

VLAPVRSGALRSGPSLRKDGDVSAAWSGSGR 

SLVPSRSVIVTRSGAILPKPVKMSFGLLRVFSI 

VIPFLYVGTLISKNFAALLEEHDIFVPEDDDDD 

D 


895 


2245 


A 


7753 


119 


278 


APYAHSQVHCLDKVCGLLPFLNPEVPDQFYR 
LWLSLFLHAGKEAPHCPRTRPL 


896 


2246 


A 


7754 


1 


372 


SPAWWNSQQRWSPFLALLTLEPTFHHLLPIM 
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correspond! 
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sequence 


r rCUlClcO CI1LI 

nucleotide 
location 

c r\rre 9n find i n tr 

to last amino 
acid residue 
of peptide 
sequence 


/uninu ai*iu acijueiicc ^A-—/uaiiinc ^-yaicinc, 

D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, GKjIycine, KNHistidine, 

M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, V=possible 
nucleotide insertion 














QVSTAALAVLLCTMALCN QVLSAPLAADTPT 
ACCFSYTSRQIPQNFIADYFETSSQCSKPSVIFL 
TKRGRQVCADPSEEWVQKYVSDLELSA 


897 


2247 


A 


7761 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPL 
RPLSRHPLS SGSPETSAAAIMLLTVRHGTVRY 
RSSALLARTKNN1QRYFGTNSVICSKKDKQSV 
RTEETSKETSESQDSEKENTKKDLLGIIKGMK 

\/T?T CT\7KrV/T>TTVD'DVDT>DT fOT CATT r>T>T T5T> A 

VJaJLol VJNVK1 lJ^rJsJ\KxLltoLbAlLCjKLKRA 

TEYAPKKRIEPLSPELVAAASAVADSLPFDKQ 
TTKSELLSQLQQHEEESRAQRDAKRPKISFSNI 
ISDMKVARSATARVRSRPELRIQFDEGYDNYP 
GQEKTDDLKKRKNIFTGKRLNIFDMMAVTKE 

EELIQWTKEGKLWEFPINNEAGFDDDGSEFH 
EHIFLEKHLESFPKQGPIRHFMELVTCGLSKNP 
YLSVKQKVEH1EWFRNYFNEKKDILKESNIQF 
KLRPWKFLFRNN 


898 


2248 


A 


7775 * 


85 


496 


SCQTTQPPAQSCSTGTMRIMLLFTA1LAFSLA 
V^or uA V CKilr^JlJl V V r OUljKaisJsiJr 1JL. I ljl<L 

QRLFKSHSSLEGLLKALSQASTDPKESTSPEK 
RDMHDFFVGLMGKRSVQPDSPTDVNQENVP 
SFGILKYPPRAE 


899 


2249 


A 


7785 


179 


703 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFI 

FSKSMNESMKNQKEFMLMNARLQLERQLIM 

QSEMRERQMAMQIAWSREFLKYFGTFFGLA 

AISLTAGAIKKKKPAFLVPIVPLSFILTYQYDL 

GYGTLLERMKGEAEDILETEKSKLQLPRGMIT 

FESIEKARKEQSRFFIDK 


900 


2250 


A 


7789 


1465 


300 


VWLPLKSYKIRSPSLHCQCEIFREEFLFSSLQE 
GRDKDTFSKMAMVSEFLKQAWFIENEEQEY 
VQTVKSSKGGPGSAVSPYPTFNPSSDVAALH 

V ATk/T\7V n\7T\U ATTTTYIT XVDXTXI AADnnil/ AAV 

JWV1M V JS-vJ V UrA 1 1JLU1L 1 rvKIN N Al^Klj y 1 ivM X 

LQETGKPLDETLICKALTGHLEEWLALLKTP 

AQFDADELRAAMKGLGTDEDTLIEILASRTN 

KEIRDINRVYREELKRDLAKDITSDTSGDFRN 

ALLSLAKGDRSEDFGVNEDLADSDARALYEA 

GERRKGTDVNVFNTILTTRSYPQLRRVFQKY 

TKYSKHDMNKVLDLELKGDIEKCLTAIVKCA 

TSKPAFFAEKLHQAMKGVGTRHKALIRIMVS 

RSEIDMNDIKAFYQKMYGISLCQAILDETKGD 

VTTVTT VAT mfiW 


901 


2251 


A 


7796 


2 


807 


VEFHPQRARAGARAPSMGVLLTQRTLLSLVL 

ALLFPSMASMAAIGSCSKEYRVLLGQLQKQT 

DLMQDTSRLLDPYIRIQGLDVPKLREHCRERP 

GAFPSEETLRGLGRRCFLQTLNATLGCVLHRL 

ADLEQRLPKAQDLERSGLNffiDLEKLQMARP 

NILGLRNNTYCMAQLLDNSDTAEPTKAGRGA 

SQPPTPTPASDAFQRKLEGCRFLHGYHRFMH 

SVGRVFSKWGESPNRSRRHSPHQALRKGVRR 

TRPSRKGKRLMTRGQLPR 


902 


2252 


A 


7802 


2 


721 


TAARRRQKGTAARRLQKGTAARRRQKGTAA 
RRRQKGTAARRPQKGTAARRRQKGTAARRR 
QKGTAARRRQKGTAARRPQKGTAARRRQKG 
TAARRRQKGTAARRRQKGLAIASRGCPCASR 
AGGVRGAGSRLRAMAPKVFRQYWDIPDGTD 
CHRKAYSTTSIASVAGLTAAAYRVTLNPPGTF 
LEGVAKVGQYTFTAAAVGAVFGLTTCISAHV 
REKPDDPLNYFLGGCAGGLTLGARTHNYGIG 
AAACVYFGIAASLVKMGRLEGWEVFAKPKV 
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ceo m 

NO: of 
nucl- 
eotide 
seq- 
uence 


QUA TFl 

NO: of 
peptide 
seq- 
uence 


iviei 
hod 


ID NO: 
in 

USSN 
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914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue ox 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 

cannon /• a 


Amino acid sequence (A— Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, CHGlycine, H-Histidine, 
Msoleucinc, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=ProIine, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
i— lyrosine, a— u nxnown, — oiop cooon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 


903 


2253 


A 


7807 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMA 

VSTVFSTSSLMLALSRHSLLSPLLSVTSFRRFY 

RGDSPTDSQKDMEIPLPPWQERTDESIETKR 

ARLLYESRKRGMLENCILLSLFAKEHLQHMT 

EKQLNLYDRLINEPSNDWDIYYWATEAKPAP 

EIFENEVMALLRDFAKKKNKEQRLRAPDLEY 

1 T7t71ifDT> 

L.riiNJrK 


904 


2254 


A 


7813 


40 


821 


GAGRALGHLETGAGDVAAALPARKFPRSLLG 
AGARLTGWTMNVFRILGDLSHLLAMILLLGK 
IWRSKCCKGISGKSQILFALVFTTRYLDLFTNF 
I S IYNTVMKV VFLLC A Y VTVYMI YGKFRKTF 
DSENDTFRLEFLLVPVIGLSFLENYSFTLLEIL 

IT l'l *L.'0 7"\/"T rCXTATT T1/"\T T7A >f TCT7" T 1 /^ T7 A CTITTT 

W IralYLKoVAiLrQLrMllSKlOhAhlll 1HYL 
FFLGLYRALYLANWIRRYQTENFYDQIAVVS 
GVVQT1FYCDFFYLYVTKGRSWDDSNADTGL 
RSYSSI 


905 


2255 


A 


7817 


1399 


881 


LSNKDVLSPQLKDENSKLRRKLNEVQSFSEA 

QTCMVRTLERKLEAKMDCEESDYHDLESVVQ 

QVEQNLELMTKRAVKAENHWKLKQEISLL 

QAQVSNFQRENEALRCGQGASLTWKQNAD 

VALQNLRWMNSAQASIEQLVSGAETLNLVA 

EILKSIDRISEVKDEEEDS 


906 


2256 


A 


7822 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDAL 

LSDLETTTSHMPRSGAPKERPAEPLTPPPSYG 

HQPQTGSGESSGASGDKDHLYSTVCKPRSPK 

PAAPAAPPFSSSSGVLGTGLCELDRLLQELNA 

TQFNITDEIMSQFPSSKVASGEQKEDQSEDKK 

RPSLPSSPSPGLPKASATSATLELDRLMASLSD 

rTlVQNHLPALSGPTQPPVYSSTNEGSPSPPEPTG 

KGSLDTMLGLLQSDLSRRGVPTQAKGLCGSC 

NKJriACjQVV 1 ALCjRAWHPEHF VCLjCjCSTAL 

GGSSFFEKDGAPFCPECYFERFSPRCGFCNQPI 

RHKMVTALGTHWHPEHFCCVSCGEPFGDEG 

FHEREGRPYCRRDFLQLFAPRCQGCQGPILDN 

YISALSALWHPDCFVCRECFAPFSGGSFFEHE 

GRPLCENHFHARRGSLCATCGLPVTGRCVSA 

LGRRFHPDHFTCTFCLRPLTKGSFQERAGKPY 

CQPCFLKLFG 


907 


2257 


A 


7828 


1792 


1671 


FIYVNQSFAPSPDQEVGTLYECFGSDGKLVLH 
YCKSQAWG 


908 


2258 


A 


7842 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLG 

SLQPPPSGLKQSSHLSLSS S WDFRHAPTHPET 

Y rCPKMiJbMbVj AE AQL AELDLL ASMFPGENE 

LIWDQLAVAELKDCIEKKTMEGRSSKVYFTI 

NMNLDVSDEKMAMFSL^ 

TVRSVLLSRSQQTQLNTDLTAFLQKHCHGDV 

C1LNATEWVREHASGYVSRDTSSSPTTGSTVQ 

SVDLIFTRLWIYSHHIYNKCKRKNILEWAKEL 

SLSGFSMPGKPGWCVEGPQSACEEFWARJLR 

KLNWKRELERHREDTPFDGTNDFTERORKFSTF 

EEKVFSVNGARGNHMDFGQLYQFLNTKGCG 

DVFQMFLWV 


909 


2259 


A 


7870 


3067 


2923 


EGICVYTFIYVHMYTRTCIMHTYPYMYMNSV 
LISSEILLIPSKYLFESK 


910 


2260 


A 


7884 


212 


4874 


GALTWSHPLLAVCPQGVWLGSTPSGSPALLP 
PSHRVNAEPGCWTNACASGPCPPHANCRDL 
WQTFSCTCQPGYYGPGCVDACLLNPCQNQG 
SCRHLPGAPHGYTCDCVGGYFGHHCEHRMD 
QQCPRGWWGSPTCGPCNCDVHKGFDPNCMC 
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nucleotide 
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of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysleine, 
D^Aspartic Acid, E=Glutamic Acid, 
P=Pheny!aIanine s G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L-Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, 
Y^yrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, Vpossible 
nucleotide insertion 














TNGQCHCKEFHYRPRGSDSCLPCDCYPVGST 

SRSCAPHSGQCPCRPGALGRQCNSCDSPFAEV 

TASGCRVLYDACPKSLRSGVWWPQTKFGVL 

ATVPCPRGALGLRGAGAAVRLCDEAQGWLE 

PDLFNCTSPAFRELSLLLDGLELNKTALDTME 

AKKLAQRLREVTGHTDHYFSQDVRVTARLL 

AHLLAFESHQQGFGLTATQDAHFNENLLWA 

GSALLAPETGDLWAALGQRAPGGSPGSAGLV 

RHLEEYAATLARNMELTYLNPMGLVTPNIML 

SIDRMEHPSSPRGARRYPRYHSNLFRGQDAW 

DPHTHVLLPSQSPRPSPSEVLPTSSSDENSTTSS 

WPPPAPPEPEPGISIIILLVYRTLGGLLPAQFQ 

AERRGARLPQNPVMNSPWSVAVFHGRNFLR 

GILESPISLEFRLLQTANRSKAICVQWDPPGLA 

EQHGVWTARDCELVHRNGSHARCRCSRTGT 

FGVLMDASPRERLEGDLELLAVFTHVWAVS 

VAALVLTAAILLSLRSLKSNVRGIHANVAAA 

LGVAELLFLLGIHRTHNQLVCTAVVILLHYFF 

LSTFAWLFVQGLHLYRMQVEPRNVDRGAMR 

FYHALGWGVPAVLLGLAVGLDPEGYGNPDF 

CWISVHEPLIWSFAGPWLVIVMNGTMT'LLA 

ARTSCSTGQREAKKTSALTLRSSFLLLLLVSA 

SWLFGLLAVNHSILAFHYLHAGLCGLQGLAV 

LLLFCVLNADARAAWMPACLGRKAAPEEAR 

PAPGLGPGAYNNTALFEESGLIRITLGASTVSS 

VSSARSGRTQDQDSQRGRSYLRDNVLVRHGS 

AADHTDHSLQAHAGPTDLDVAMFHRDAGA 

DSDSDSDLSLEEERSLSIPSSESEDNGRTRGRF 

QRPLCRAAQSERLLTHPKDVDGNDLLSYWPA 

LGECEAAPCALQTWGSERRLGLDTSKDAAN 

NNQPDPALTSGDETSLGRAQRQRKGILKNRL 

QYPLVPQTRGAPELSWCRAATLGHRAVPAAS 

YGRIYAGGGTGSLSQPASRYSSREQLDLLLRR 

QLSRERLEE AP AP VLRPL SRPG SQECMD AAPG 

RLEPKDRG STLPRRQPPRD YPG AM AGRJF GSR 

DALDLGAPREWLSTLPPPRRTRDLDPQPPPLP 

LSPQRQLSRDPLLPSRPLDSLSRSSNSREQLDQ 

VPSRHPSREALGPLPQLLRAREDSVSGPSHGP 

STEQLDILSSILASFNSSALSSVQSSSTPLGPHT 

TATPSATASVLGPSTPRSATSHSrSELSPDSEPR 

DTQALLSATQAMDLRRRDYHMERPLLNQEH 

LEELGRWGSAPRTHQWRTWLQCSRARAYAL 

LLQHLPVLVWLPRYPVRDWLLGDIXSGLSVA 

IMQLPQGLAYALLAGLPPVFGLYSSFYPVFIY 

FLFGTSRHISVESLCVPGPVDT 


911 


2261 


A 


7890 


21 


806 


EFGTSRSSRSMAEDLGLSFGETASVEMLPEHG 

SCRPKARSSSARWALTCCLVLLPFLAGLTTYL 

LVSQLRAQGEACVQFQALKGQEFAPSHQQV 

YAPLRADGDKPRAHLTWRQTPTQHFKNQFP 

ALHWEHELGLAFIXNRMNYTNKFLLIPESGD 

Y r 1 r o^J V lrKuM 1 otCohJX^AuKrWi^rDo.1 1 V 

VITKVTDSYPEPTQLLMGTKSVCEVGSNWFQ 

PIYLGAMFSLQEGDKLMVNVSDISLVDYTKE 

DKTFFGAFLL 


932 


2262 


A 


7891 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFL 
LILALGQAVQFQEYVFLQFLGLDKAPSPQKFQ 
PVPYILKKIFQDREAAATTGVSRDLCYVKELG 
VRGNVLRFLPDQGFFLYPKKISQASSCLQKLL 
YFNLSAEKEREQLTLAQLGLDLGPNSYYNLGP 
ELELALFLVQEPHVWGQTTPKPGKMFVLRSV 
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r rctiicicu 

beginning 
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correspondi 

ng to first 

amino acid 

reaiuuc ui 

peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 


Am inn a/Mrl CAmionM ( A=Alanin<> f — rSmtai«»» 
/AJIUIIU aWU aCL|LlCllCC \-r\- — rxlallUlC — v_>ysiciric 7 

D^Aspartic Acid, &=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K^Lysine, D=Leucine, 
M^Methionine, N~Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 

/=possible nucleotide deletion, \=possible 
nucleotide insertion 














PWPQGAVHFNLLDVAKDWNDNPRKNFGLFL 

EILVKEDRDSGVNFQPEDTCARLRCSLHASLL 

WTLNPDQCHPSRKRRAAIPVPKLSCKNLCH 

RHQLFINFRDLGWHKWIIAPKGFMANYCHGE 

CPFSLTISLNSSNYAFMQALMHAVDPEIPQAV 

C1PTKLSPJSMLYQDNNDNVILRHYEDMVVD 


913 


2263 


A 


7892 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFAL 

LRELSEVLREYRKEHQAYVFLLFCGAYLYKQ 

GFAIPGSSFLNVLAGALFGPWLGLLLCCVLTS 

VGATCC YLLS SIFGKQL V VS YFPDK V ALLQR 

KVEENRNSLFFFLLFLRLFPMTPNWFLNLSAPI 

LNIPIVQFFFSVLIGLIPYNFICVQTGSILSTLTS 

LDALFSWDTVFKXLAIAMVALIPGTLIKKFSQ 


914 


2264 


A 


7893 


815 


959 


KSGWVWWLTPUPALWEAQTEGSLRPEVKN 
RLSNITRPFFSKKKKILV 


915 


2265 


A 


7909 


3 


641 


HASGPGGLLRRRRGSGANMPVARSWVCRKT 

YVTPRRPFEKSRLDQELKLIGEYGLRNKREV 

WRVKFTLAKIRKAARELLTLDEKDPRRLFEG 

NALLRRLVRIGVLDEGKMKLDYILGLKIEDFL 

ERRLQTQVFKLGLAKSIHHAHVLIQQCHIRVR 

EQWNILFFTVRLDSQKHIDFSLCFPIGVANPS 

HVKRKNASKGQGGAGARDDEEEE 


916 


2266 


A 


7914 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHAC 

rwri tt f" r it*! tact pt nopnrrrnooino a cith .two 

QVLILJKJiTHASLbLPSCQbCFPSSlPSASHMVS 

HPHPPPSPRWGQTPEGLPAASPCGPGPRSCFS 

SILPTGDSWGMLACLCTVLWHLPAVPALNRT 

GDPGPGPSIQKTYDLTRYLEHQLRSLAGTYLN 

YLGPPFNEPDFNPPRLGAETLPRATVDLEVW 

RSLNDKLRLTQNYEAYSHLLCYLRGLNRQAA 

TAELRRSLAHFCTSLQGLLGSIAGVMAALGY 

PLPQPLPGTEPTWTPGPAHSDFLQKMDDFWL 

LKELQTWLWRSAKDFNRLKKKMQPPAAAVT 

LHLGAHGF 


917 


2267 


A 


7921 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAEITCRL 
HQYDGS1WIQNPARQTLFFNGTRALKDERFQ 
LEEFSPRRVRIRLSDARLEDEGGYFCQLYTED 

1 rlrlV^lAlL, 1 VJL V/VriliNr V YliVl^yAVcUVJCiV 

ELSCLVPRSRPAATLRWYRDRKELKGVSSSQ 

ENGKVWSVASTVRFRVDRKDDGGinCEAQN 

QALPSGHSKQTQYVLDVQYSPTARIHASQAV 

VREGDTLVLTCAVTGNPRPNQIRWNRGNESL 

PERAEAVGETLTLPGLVSADNGTYTCEASNK 

HGHARALYVLVVYGESRLRPTEGGGGAPDP 

GAVVEAQTSVPYAIVGGILALLVFLIICVLVG 

MVWCSVRQKGSYLTHEASGLDEQGEAREAF 

LNGSDGHKRKEEFFI 


918 


2268 


A 


7938 


3 


2653 


RRRLPPASPPSSSV^SST SPSAVVMACRW^TK 

ESPRWRSALLLLFLAGVYGNGALAEHSENVH 

ISGVSTACGETPEQIRAPSGI1TSPGWPSEYPAK 

INCSWFIRANPGEIITISFQDFDIQGSRRCNLD 

WLTIETYKNIESYRACGSTIPPPYISSQDHIWIR 

FHSDDNISRKGFRLAYFSGKSEEPNCACDQFR 

CGNGKCIPEAWKCNNMDECGDRSDEEICAKE 

ANPPTAAAFQPCAYNQFQCLSRFTKVYTCLP 

ESLKCDGNIDCLDLGDEIDCDVPTCGQWLKY 

FYGTFNSFNYPDFYPPGSNCTWLIDTGDHRK 
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Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E=Giutamic Acid, 
F*=Phenylalaninc, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, PHProline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/■^possible nucleotide deletion, \=possible 
nucleotide insertion 














VILRFTDFKLDGTGYGDYVKIYDGLEENPHK 

LLRVLTAFDSHAPLTWSSSGQIRVHFCADKV 

NAARGFNATYQVDGFCLPWEIPCGGNWGCY 

TEQQRCDGYWHCPNGRDETNCTMCQKEEFP 

CSRNGVCYPRSDRCNYQNHCFNGSDEKNCFF 

CQPGNFHCKNNRCVFESWVCDSQDDCGDGS 

DEENCPVIVPTRVITAAVIGSLICGLLLVIALG 

CTCKLYSLRMFERRSFETQLSRVEAELLRREA 

PPSYGQLIAQGUPPVEDFPVCSPNQASVLENL 

RLAVRSQLGFTSVRLPMAGRSSNIWNRIFNFA 

r> CT>UC/10T AT \7C A T\nnD\7^ fDCACTOD C >- Dt?'D XPLJ 

KbKHbuoLAL VoADuJDr.V VroQb 1 oRErERMH 
THRSLFSVESDDTDTENERRDMAGASGGVAA 
PLPQKVPPTTAVE ATVG ACASS STQSTRGGH 
ADNGRDVTSVEPPSVSPARHQLTSALSRMTQ 
GLRWVRFTLGRS SSLSQNQSPLRQLDNGVSG 
REDDDDVEMLIPISDGSSDFDVNDCSRPLLDL 
AbDQuQuLRQrYN A 1 NPUVKPbNRDGPCERC 
GIVHTAQIPDTCLEVTLKNETSDDEALLLC 


919 


2269 


A 


7951 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVAS 
Cj(jwNDvAC>rlI 1 M YJrMCbrDKKNM 


920 


2270 


A 


7953 


47 


572 


GGRASWPEQAKEPRREGHTDKQQTEDVLAA 
GLRCLPHLPAICARRMSPAFRAMDVEPRAKG 

HQFYETLPAEMRKFTPQYKGKSQLLEGLPHW 
RGDVRDRGHGRPWQPSLEPSLPPTLCFPSLSS 
FSSSWPSAQHLTPSVFNPW 


921 


2271 


A 


7957 


612 


812 


RSGRTYVTGIGYSKALQSSNRNTKSLLQNEF 

MMVYSFRALSFKESTWATFQHGGEATKSRSL 

SSTQ 


922 


2272 


A 


7967 


1443 


1660 


ENITEKWKEUVMCRGNKKSCCWTFIKDRHLT 
VSCCKSKSGETLLICIFCSNLVGFFFFGIRGFSN 
WELVKPN 


923 


2273 


A 


7981 


1 


3023 


GSAPRAATAMARARPPPPPSPPPGLLPLLPPLL 

LLPLLLLPAGCRALEETLMDTKWVTSELAWT 

SHPESGWEEVSGYDEAMNPIRTYQVCNVRES 

SQNNWLRTGFIWRRDVQRVYVELKFTVRDC 

NSIPNIPGSCKETFNLFYYEADSDVASASSPFW 

MENPYVKVDTIAPDESFSRLDAGRVNTKVRS 

FGPLSKAGFYLAFQDQGACMSLISVRAFYKK 

CASTTAGFALFPETLTGAEPTSLVIAPGTCIPN 

AVEVSVPLKLYCNGDGEWMVPVGACTCATG 

HEPAAKESQCRPCPPGSYKAKQGEGPCLPCPP 

NSRTTSPAASICTCHNNFYRADSDSADSACTT 

VPSPPRGVISNVNETSLILEWSEPRDLGVRDD 

LLYNVICKKCHGAGGASACSRCDDNVEFVPR 

QLGLSEPRVHTSHLLAHTRYTFEVQAVNGVS 

GKSPLPPRYAAVNITTNQAAPSEVPTLRLHSS 

SGSSLTLSWAPPERPNGVILDYEMKYFEKSEG 

IASTVTSQMNSVQLDGLRPDARYWQVRART 

v i \J\£ I oRr/uirtll 1 oJjKUOuA^vJLvjJbv^Lr 

LIVGSATAGLVFWAVW1AIVCLRKQRHGS 

DSEYTEKLQQYIAPGMKVYIDPFTYEDPNEA 

VREFAKEIDVSCVKIEEVIGAGEFGEVCRGRL 

KQPGRREVFVAIKTLKVGYTERQRRDFLSEA 

SIMGQFDHPNIIRLEGWTKSRPVM1LTEFME 

NCALDSFLRLNDGQFTVIQLVGMLRGIAAGM 

KYLSEMNYVHRDLAARN1LVNSNLVCKVSDF 

GLSRFLEDDPSDPTYTSSLGGKIPIRWTAPEAI 

AYRKFTSASDVWSYGIVMWEVMSYGERPY 
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sequence 


Amino acid sequence (A— Alanine C^Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F«Phenylalanine, G=Glycine, H=Histidine, 
Msoleucinc, K=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, PHProline, 
QKjlutamine, R=Arginine, S=Serine, 

TssTThrprttifnp VsVuIitip WsrTrvntrtnhan 

11 lllVtU'UIIVj V V ollllC) Vt 1 1 y UlUUIlaUj 

Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














WDMSNQDVINAVEQDYRLPPPMDCPTALHQ 
LMLDCWVRDRNLRPKFSQIVNTLDKXIRNAA 

9.T A HQ^Xyf QOPT T TVP TVPH VTTPTT \IC,T\ 
OJUK.V l/\o/vV^oOIVIoV^r JLiJLlylS.1 v STM I 1 lrl 1 V \JU 

WLDAIKMGRYKESFVSAGFASFDLVAQMTA 

SJUl-iljJXi VJ V 1 JjAuriV^ISJVi-UD DA V^JUJVIIvIj VlYLTN I 

LPVQV 


924 


2274 


A 


7985 


I 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNF 
QLMRELDQRTEDKKAEIDILAAEYISTVKTLS 

PHOPVPPT (YKTONAYSK PKFY^nnKVOl AM 

QTYENm>KHIRRLDADLARFEADLKDKMEG 
SDFESSGGRGLKKGRGQKEKRGSRGRGRRTS 
EEDTPKKKKHKGG 




d.d. i j 


A 


7001 
fyy* 




SRQ 
joy 


SPIRCYCQHWPHCVHC 


926 


2276 


A 


7996 


925 


582 


GPCKVCCITLAIMLQCHSFYRKDVQVEHPKS 

LNPKYSQIENFLSADMALKRKCLLSISDLDFW 

IWDAQPVGIMQTLQNLKKIPNPGCFWSQAFQI 

D ATADI 1 DT flTDWlTIDn 

KJJ I V^rULrJUjOK Y ill lisXl 


927 


2277 


A 


7998 


2 


353 


RIQRPLNSRSPNHSLFVKAELTAKQAmKLSV 
CLLLVTLALCCYQANAEFCPALVSELLDFFFI 
SEPLFKLSLAKFDAPPEAVAAKLGVKRCTDQ 
MSLQKRSLIAEVLVKILKKCSV 


928 


2278 


A 


8004 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAG 
ARGLRATYHRLLDKVELMLPEKLRPLYNHPA 
GPRTVFFWAPIMKWGLVCAGLADMARPAEK 
LSTAQSAVLMATGFIWSRYSLVIIPKNWSLFA 
VNFFVGAAGASQLFRIWRYNQELKAKAHK 


929 


2279 


A 


8007 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYP 

KXRRKTGYSFVNCKKALETCGGDLKQAEIWL 

HKEAQKEGWSKAAKLQGRKTKEGLIGLLQE 

GNTTVLVEVNCETDFVSRNLKFQLLVQQVAL 

GTMMHCQTLKDQPSAYSKGFLNSSELSGLPA 

GPDREGSLKDQLALA1GKLGENMILKRAAWV 

KVPSGFYVGSYVHGAMQSPSLHKLVLGKYG 

ALVICETSEQKTNLEDVGRRLGQHVVGMAPL 

SVGSLDDEPGGEAETKMLSQPYLLDPSITLGQ 

YVQPQGVSWDFVRFECGEGEEAAETE 


930 


2280 


A 


8008 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKEL 
GLVPLTDDTSHAGPPGPGRALLECDHLRSGV 
PGGRRRKDWSCSLLVASLAGAFGSSFLYGYN 
LSVVNAPTPYIKAFYNESWERRHGRPIDPDTL 
TLLWSVTVSIFAIGGLVGTLIVKMIGKVLGRK 
HTLL ANNGF AI S AALLMACSLQ AG AFEML IV 
GRFIMGIDGGVALSVLPMYLSEISPKE1RGSLG 
QVTAIFICIGVFTGQLLGLPELLGKESTWPYLF 
kj V 1 V V r A V V QLLoLrr LrD fir K Y LLLL JsxlN bA 
RAVKAFQTFLGKADVSQEVEEVLAESRVQRS 
IRLVSVLELLRAPYWWQVVTVIVTMACYQL 

DETLAAVFSGLVIEHLGRRPLLIGGFGLMGLFF 
GTLTITLTLQDHAPWVPYLSIVGIL AUASFCS G 
PGGIPFILTGEFFQQSQRPAAFnAGTVNWLSN 
FAVGLLFPFIQKSLDTYCFLVFATICITGAIYL , 
YFVLPETKNRTYAEISQAFSKRNKAYPPEEKI 
DSAVTDGKINGRP 


931 


2281 


A 


8009 


861 


300 


AAGAWSAMPKAKGKTRRQKFGYSVNRKRL 
NRNARJEUCAAPRIECSHIRHAWDHAKSVRQNL 
AEMGLAVDPNRAVPLRKRKVKAMEVDIEER 
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NO: of 
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seq- 
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abQ JL) 
NO: of 
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seq- 
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Met 
hod 
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ID NO: 
in 
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beginning 

nucleotide 
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correspond! 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, B=Glutamic Acid, 
F=Phenylalanine, G=GIycine, FHiistidine, 
I^Isoleucine, K=Lysine, LHLeucine, 
M— Methionine, N=Asparagine, P^Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y^Tyrosine, X=Unknown, *=3>top codon, 
/=possibIe nucleotide deletion, V^possible 
nuciwuuuc mscriiun 














PKELVRKPYVLNDLEAEASLPEKKGNTLSRD 
LIDYVRYMVENHGEDYKAMARDEKNYYQD 
TPKQIRSKINVYKRFYPAEWQDFLDSLQKRK 
MEVE 


932 


2282 


A 


.8011 


412 


I 


SNLCLGNSWRWRWAKSRHHC1PTVTLSKRSG 

DIRGSHFSSPQRQRSQRVPGKETARVLRAGK 

QGRGQIPIPCPWPPPPPPPPPGSPGPGCRQFHQ 

SLEAKARHPASVREMRGKVKMRRALRRAPA 

STRASSRQPNPK 






A 


8012 


147 


1077 


PP VP P A SRS D MAQNLKDLAGRLP AGPRGMGT 

ALKLLLGAGAVAYGVRESVFTVEGGHRAIFF 

NRIGGVQQDTILAEGLHFRIPWFQYPHYDIRA 

RPRKISSPTGSKDLQMVNISLRVLSRPNAQEL 

PSMYQRLGLDYEERVLPSIVNEVLKSWAKF 

NASQLITQRAQVSLLIRRELTERAKDFSLILDD 

VAITELSFSREYTAAVEAKQVAQQEAQRAQF 

LVEKAKQEQRQKIVQAEGEAEAAKMLGEAL 

SKNPG Y1KLRKIRAAQN1 SKT1ATSQNRIYLTA 

DNLVLNLQDESFTRGSDSLIKGKK 


934 


2284 


A 


8023 


255. 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQ 

RLRKrRELHIJvlRNEARKLNHQEWEEDK^ 

KLPANWEAKXARLEWELF^EEKKKECAARG 

EDYEKVKIJLEISAEDAERWERKKKRKNPDLG 

FSDYAAAQLRQYHRLTKQIKPDMETYERLRE 

KHGEEFFPTSNSLLHGTHVPSTEEIDRMVIDLE 

KQIEKRDKYSRRRPYNDDADIDYINERNAKF 

NKKAERFYGKYTAEIKQNLERGTAV 


01 s 






ouz/ 


jy 


•Jin 


T UOCT\ /"KIT T TCV A DUr\TCT A TIT-PX/TO Vr\/T?T VT7I 

LVoo 1 VNLL rclvAPWNSLAWTvTSYWLKjL 
SQHSSPAPMYSQTFHILVLG 


936 


2286 


A 


8032 


1 


639 


SGRECNMAKTYDYLFKLLLIGDSGVGKTCVL 

FRFSEDAFNSTFrSTIGIDFKIRTIELDGKRJKLQ 

IWDTAGQERFRTITTAYYRGAMGIMLVYDIT 

NEKSFDNIRNWIRNIEEHASADVEKMILGNKC 

DVNDKRQVSKERGEKLALDYGIKFMETSAK 

ASS Us V-blNArr l LAj<jjUsJ\j{J!AUW 

SNQGVKITPDQQKRS SFFRCVLL 


937 


2287 


A 


8039 


393 


311 


EETIHSENSYILEKYIPISANLTLTIA 


938 


2288 


A 


8052 


675 


■1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLL 

PLLEAQIPLCANLVPVPITNATLDR1TGKWFYI 

ASAFRNEEYNKSVQEIQATFFYFTPNKTEDTIF 

LREYQTRQDQCIYNTTYLNVQRENGTISRYV 

GGQEHFAHLLILRDTKTYMLAFDVNDEKNW 

GL S VY ADKPETTKEQLGEF YEALD CLRIPKSD 

VVYTDWKKDKCEPLEKQHEKERKQEEGES 


939 


2289 


A 


8055 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDF 
AEQLKWSAELARLGESIMDGKQGGMDGSKP 
AGPRDFPGIRLLSWLMGDAVSDWSPMHEAA 
IHGHQLSLRNLISQGWAVNIITADHYSPLHEA 

l^IwVJVJOJ_ijV^ V iNJLL.JUIViiVj/VV^ V iNVJ V J. t\U Wxl A "L 

FNACVSGSWDCVNLLLQHGASVQPESDLASP 

1KE.AARRGHVECVNSLIAYGGNIDHKISHLGT 

PLYLACENQQRACVKKLLESGADVNQGKGQ 

DSPLHAVARTASEELACLLMDFGADTQAKN 

AEGKRPVELVPPESPLAQLFLEREGPPSLMQL 

CRLR1RKCFG1QQHHKITKLVLPEDLKQFLLH 

L 


940 


2290 


A 


8058 


2 


1203 


KVLS1REPAHSTARKASEPSQPSQPSQPGGHLI 
ARLRTMDLHLFDYSEPGNFSDISWPCNSSDC1 



276 



WO 01/57188 



PCT7US01/03800 



SEQ ID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, 
D=Aspartic Acid, EKjlutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
t=Isoleucine, K-Lysine, L=Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^aline, W=Tryptophan, 
Y=Tyrosine, X-Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














VVDTVMCPNMPNKSVLLYTLSFIYIFIFVIGMI 

A"MC\n/\/"\lrt/lVTir\ A VTTT VTYTLJfVIT "NTT ATA TYI 

WVVLTIPVWVVSLVQHNQWPMGELTCKVTH 

LIFSINLFGSIFFLTCMSVDRYLSITYFrNTPSS 

RKKMVRRWCILVWLLAFCVSLPDTYYLKT 

T/TP A CMXTDTVPDCCVUriJCTl'DlI/l rf?l\ ifT^f trpi r 

V 1 oAoNNJEl YCKbr YPbnblKb WLluMbLVS V 
VLGFAVPFSIIAVFYFLLARAISASSDQEKHSS 
RKUFSYWVFLVCWLPYHVAVLLDIFSILHYI 
PFTCRLEHALFTALHVTQCLSLVHCCVNPVL 
YSFINRNYRYELMKAFIFKYSAKTGLTKLIDA 
SRVSETEYSALEQSTK 


941 


2291 


A 


8059 


73 


432 


DMAGLMTIVTSLLFLGVCAHHIIPTGSVVLPS 
PCCMFFVSKRIPENRWSYQLSSRSTCLKAGV 
IFTTKKGQQFCGDPKQEWVQRYMKNLDAKQ 
KKASPRARAVAVKGPVQRYPGNQTTC 


942 


2292 


A 


8067 


278 


1262 


GGIGEIKQRPSCLGRCLDPSLSVLMNISLGLGS 

VFSAVISQKPSRDICQRGTSLT1QCQVDSQVT 

MMFWYRQQPGQSLTL1ATANQGSEATYESGF 

VIDKFPISRPNLTFSTLTVSNMSPEDSSIYLCSA 

GRQGTYEQYFGPGTRLTVTEDLKNVFPPEVA 

VFEPSEAEISHTQKATLVCLATGFYPDHVELS 

WWVNGKEVHSGVSTDPQPLKEQPALNDSRY 

CLSSRLRVSATFWQNPRNHFRCQVQFYGLSE 

NDEWTQDRAKPVTQrVSAEAWGRADCGFTS 

ESYQQGVLSATILYEILLGKATLYAVLVSALV 

LMAMVKRKDSRG 






A 


8070 


1 


879 


MVKVVPATRGNLPRSQLTGTHQHCQPREPKI 

TASERLRRRPRATARLRAHAAPPEPPLAVFAP 

PSDRKELLALPVACDPVIASVMSWVQAASLI 

QGPGDKGDVFDEEADESLLAQREWQSNMQR 

RVKEGYRDGIDAGKAVTLQQGFNQGYKKGA 

EVILNYGRLRGTLSALLSWCHLHNNNSTLINK 

INNLLDAVGQCEEYVLKHLKSITPPSHWDLL 

DSIEDMDLCHVVPAEKKIDEAKDERLCENNA 

EFNKNCSKSHSGIDCSYVECCRTQEHAHSGK 

rlvrHMDr OTDSQr 


944 


2294 


A 


8073 


1 


797 


ESARWSRQLRRTLIRLSFPISCGRSHAFGGCK 
MAATSGTDEPVSGELVSVAHALSLPAESYGN 
DPDIEMAWAMRAMQHAEVYYKL1SSVDPQF 
LKLTKVDDQIYSEFRKNFETLRIDVLDPEELK 
SESAKEKWRPFCLKFNGIVEDFNYGTLLRLD 

PCrtPVTCCXITTD A DDt^Cr A TCI A n X TT» T" 1 C^~\.r~K ITS A 

LoQUY 1 hbNIlr AxKJQrrALblARNKJiuYNKA 
VYISVQDKEGEKGVNNGGEKRADSGEEENT 
KNGGEKGADSGEEKEEGINREDKTDKGGEK 
GKEADKEINKSGEKAM 


945 


2295 


A 


8074 


2 


505 


GAATLLRSASSAARKAAEAEQVWLHLHRYL 
SADRRVLGLREWGRPASERECSLCQRLKREL 
NMGDVEKGKKJFIMKCSQCHTVEKGGKHKT 
GPNLHGLFGRKTGQAPGYSYTAANKNKGHW 

ADLIAYLKKATME 


946 


2296 


A 


8081 


42 


590 


EGRRGKFGGKLCNFLFYFHSNSAESRMDVLF 
VAIFAVPLILGQEYEDEERLGEDEYYQWYY 
YTVTPSYDDFSADFTIDYSIFESEDRLNRLDK 
D1TEAIETT1SLETARADHPKPVTVKPVTTEPQ 
SPRSEAMPCPVLRSP1PLPPVRVPLFRWGCISC 
KKVGRRLLMTLWMGVWQEEIGR 


947 


2297 


A 


8084 


322 


549 


GGGSSPRELAGAAGLTVTSQAVAARRQQPSF 
SRARAPAHSLRAALSLASSARSWGAVSRDRG 
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seq- 
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seq- 
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Prft/lirteri 
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nucleotide 
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peptide 
sequence 


JTiCUll>lGU C1HJ 

nucleotide 
location 
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to last amino 
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of peptide 
sequence 


Amino flPirl wiiiAnr>p ( A= Alanine r^— (™*VQtpinp 

D = Aspartic Acid, E = Glutamic Acid, 
F=Fhenylalanine, G^Glycine, H=Histidine, 
Msoleucine, K«Lysine, L=Leucinc, 
M=Methionine, N=Asparagine, P=Prolinc, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














PCPPAIMYQSSNKC 


948 


2298 


B 


8093 


3905 


846 


MEPGEVKDRILENISLSVKKLQSYFAACEDEI 

PAIRNHDKVLQRLCEHLDHALLYGLQDLSSG 

YWVLWHFTRREAIKQIEVLQHVATNLGRSR 

AWLYLALNENSLESYLRLFQENLGLLHKYYV 

KNAJLVCSHDHLTLFLTLVSGLEFIRFELDLDA 

PYLDLAPYMPDYYKPQYLLDFEDRLPSSVHG 

SDSLSLNSFNSVTSTNLEWDDSAIAPSSEDYD 

FGDVFPAVPSVPSTDWEDGDLTDTVSGPRST 

ASDLTSSKASTRSPTQRQNPFNEEPAETVSSS 

DTTPVHTTSQEKEEAQALDPPDACTELEVIRV 

TKKKKIGKKKKSRSDEEASPLHPACSQKKCA 

KQGDGDSRNGSPSLGRDSPDTMLASPQEEGE 

GPSSTTESSERSEPGLLIPEMKDTSMERLGQPL 

SKVIDQLNGQLDPSTWCSRAEPPDQSFRTGSP 

GDAPERPPLCDFSEGLSAPMDFYRFTVESPST 

VTSGGGHHDPAGLGQPLHVPSSPEAAGQEEE 

GGGGEGQTPRPLEDTTREAQELEAQLSLVRE 

GPVSEPEPGTQEVLCQLKRDQPSPCLSSAEDS 

GVDEGQGSPSEMVHS SEFRVDNNHLLLLMIH 

VFRENEEQLFKMIRMSTGHMEGNLQLLYVLL 

TDCYVYLLRKGATEKPYLVEEAVSYNELDY 

VSVGLDQQTVKLVCTNRRKQFLLDTADVAL 

AEFFLASLKSAMIKGCREPPYPSILTDATMEK 

LAJLAJsxVAtjbbKCtA5>AV iVKrYuLVHWED 

PTDESLGPTPCHCSPPEGTITKEGMLHYKAGT 

SYLGKEHWKTCFWLSNGILYQYPDRTDVIP 

LLSVNMGGEQCGGCRRANTTDRPHAFQVILS 

DPPCLELSAESEAEMAEWMQHLCQAVSKGVI 

PQGVAPSPCIPCCLVLTDDRJLFTCHEDCQTSF 

FRSLGTAKLGDISAVSTEPGKEYCVLEFSQDS 

QQLLPPWVIYLSCTSELDRLLSALNSGWKTIY 

QVDLPHTAIQEASNKKKFEDALSLIHSAWQR 

SDSLCRGRASRDPWC* 


949 


2299 


A 


8095 


9 


2374 


ARRADTVLLESPSMLQGLLPVSLLLSVAVSAI 

KELPGVKKYEWYPIRLHPLHKREAKEPEQQ 

EQFETELKYKMTINGIOAVLYLKKNKNLLAP 

GYTETYYNSTGKEITTSPQIMDDCYYQGHILN 

EKVSDASISTCRGLRGYFSQGDQRYFIEPLSPI 

HRDGQEHALFKYNPDEKNYDSTCGMDGVL 

WAHDLQQNIALPATKLVKLKDRKVQEHEKY 

IEYYLVLDNGEFKRYNENQDEIRKRVFEMAN 

YVNMLYKKLNTHVALVGMEIWTDKDKIKIT 

PNASFTLENFSKWRGSVLSRRKRHDIAQLITA 

TELAGTTVGLAFMSTMCSPYSVGWQDHSD 

NLLRVAGTMAHEMGHNFGMFHDDYSCKCPS 

TICVMDKALSFYIPTDFSSCSRLSYDKFFEDKL 

SNCLFNAPLPTDI1STPICGNQLVEMGEDCDC 

GTSEECTNICCDAKTCKJKATTQCALGECCEK 

CQFKKAGMVCRPAKDECDLPEMCNGKSGNC 

PDDRFQVNGFPCHHGKGHCLMGTCPTLQEQ 

CTELWGPGTEVADKSCYNRNEGGSKYGYCR 

RVDDTLIPCKANDTMCGKLFCQGGSDNLPW 

KGRIVTFLTCKTFDPEDTSQE1GMVANGTKCG 

DNKVCINAECVDIEKAYKSTNCSSKCKGHAV 

CDHELQCQCEEGWIPPDCDDSSVVFHFSIWG 

VLFPMAVIFVWAMVIRHQSSREKQKKDQRP 

LSTTGTRPHKQKRKPQMVKAVQPQEMSQMK 

PHVYDLPVEGNEPPASFHKDTNALPPTVFKD 

NPMSTPKDSNPKA 



278 



WO 01/57188 



PCT/US01/03800 



SEQ ID 


SEQ ID 


Met 


SEQ 


Predicted 


Predicted end 


Amino acid sequence (A=Alanine C=Cysteine, 


NO: of 


NO: of 


hod 


ID NO: 


beginning 


nucleotide 


D=Aspartic Acid, E=Glutamic Acid, 
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seq- 
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Msoleucine, K=Lysine, L^Leucine, 


seq- 
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09/496 


correspondi 


to last amino 


M-Methionine, N=Asparagine, P=Proline, 


uence 






914 


ng to first 


acid residue 


Q=Glutamine, R=Arginine, S=Serine, 










amino acid 


of peptide 


T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 










residue of 


sequence 










peptide 




/^possible nucleotide deletion, \=possible 










sequence 




nucleotide insertion 


950 


2300 


A 


8100 


1 


1251 


MGLLLMCLASAVLGSFLTLLAQFFLLYRRQPE 

PPADEAAEAGEGFRYIKPVPGLLLREYLYGG 

GRDEEPSGAAPEGGATPTAAPETPAPPTRETC 

YFLNATILFLFRELRDTALTRRWVTKKIKVEF 

r.hl A ,Q I K. rAtrRLLbuLoLKD Vr LOb 1 Vrr IK 1 1 

RLVRPWPSATGEPDGPEGEALPAACPEELAF 

EAEVEYNGGFHLAIDVDLVFGKSAYLFVKLS 

R WGRLRL VFTRVPFTH WFF SF VEDPLLDFE V 

RSQFEGRPMPQLTSIIWQLKKIIKRKHTLPNY 

KIRFKPFFPYQTLQGFEEDEEHIHIQQWALTE 

GRLKVTLLECSRLLIFG S YDREANVHCTLELS 

SSVWEEKQRSSIKTGTISLTAVFMGWHRVSE 

AFPGLWYKLLVDLPFWGLEDGGPLLTVPLRQ 

CPG 


951 


2301 


A 


8108 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQR 

NFQLMRDLDQRTEDLKAEIDKLATEYMSSAR 

SLSSEEKLALLKQIQEAYGKCKEFGDDKVQL 

AMQTYEMVDKHIRRLDTDLARFE 

ESSDYDSSSSKGKKKGRTQKEKKAARARSKG 

KNSDEEAPKTAQKKLKLVRTSPEYGMPSVTF 

GSVHPSDVLDMPVDPNEPTYCLCHQVSYGE 

MIGCDNPDCSEEWFHFACVGLTTKPRGKWFC 

PRCSQERKKK 


952 


2302 


A 


8112 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRL 
LHGTTLPGGNQRELARQKNMKKQSDSVBCGK 
KJKDUCjLaAAAKrvQKUa 1 FKJJbblMQQKQKK 
ANEKKEEPK 


953 


2303 


A 


8118 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPG 

LETNILKMTTPNKTPPGADPKQLERTGTVREJ 

GSQAVWSLSSCKPGFGVDQLRDDNLETYWQ 

SDGSQPHLVNIQFRRKTTVKTLCIYADYKSDE 

SYTPSKISVRVGNNFHNLQEIRQLELVEPSGW 

IHVPLTDNHKKPTRTFM1QIAVLANHQNGRD 

THMRQIKJYTPVEESSIGKPPRCTTIDFMMYRS 

IR 






A 


8133 


66 


1015 


PPLFrKorPNLr oKr EFLPbPGRRGCNRoREPA 

ARAPSPPPPFEGAPGRAMVKVTFNSALAQKE 

AKKDEPKSGEEALnPPDAVAVDCKDPDDVV 

PVGQRRAWCWCMCFGLAFMLAGVILGGAY 

LYKYFALQPDDVYYCGIKYIKDDVILNEPSAD 

APAALYQTffiENIKIFEEEEVEFISVPVPEFADS 

DPANIVHDFNKKLTAYLDLNLDKCYV1PLNT 

SIVMPPRNLLELLMKAGTYLPQSYLIHEHMV 

ITDRIENIDHLGFFIYRLCHDKETYKLQRRETI 

KGIQKREASNCFA2RHFENKFAVETLICS 


955 


2305 


A 


8143 


35 


1171 


VESRSAWHEGEDQTDRLDFIRNQMNLLTLDV 
KKK1KEVTEEVANKVSCAMTDEICRLSVLVD 
EFCSEFHPNPDVLKIYKSELNKHIEDGMGRNL 
ADRCTDEVNALVLQTQQEIIENLKPLLPAG1Q 

FRFSLGWSSLVHRFLGPRNAQRVLLGLSEPIF 

QLPRSLASTPTAPTIPATPDNASQEELMITLVT 

GLASVTSRTSMGniVGGVIWKTlGWKLLSVS. 

LTMYGALYLYERLSWTTHAKERAFKQQFVN 

YATEKLRMIVSSTSANCSHQVKQQIATTFARL 

CQQVDITQKQLEEEIARLPKEIDQLEKIQNNS 

KLL^NKAVQLENELENFTKQFLPSSNEES 


956 


2306 


A 


8157 


1854 


798 


ASGSPAPSS SSAMAAACGPGAAGYCLLLGLH 
LFLLTAGPALGWNDPDRMLLRDVKALTLHY 



279 



WO 01/57188 



PCT/US01/03800 



NO: of 
nucl- 
eotide 
seq- 
uence 


NO: of 
peptide 
seq- 
uence 


1V1CI 

hod 


ID NO: 
in 

USSN 
09/496 
914 


■C I tUlClCU 

beginning 
nucleotide 
location 
correspond! 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


/unino tu-iu sequence \j\ — /uanuie — cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, GKJlycine, H^Histidine, 
Msoleucine, K-Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/possible nucleotide deletion, \=possibIc 
nucleotide insertion 














UK ill oKKLJJr lr l^L.JvL, V vjvj 1 AUL-JJo i 1 JrJS. V 1 

QCQNKGWDGYDVQWECKTDLDIAYKFGKT 

WSCEGYESSEDQYVLRGSCGLEYNLDYTEL 

GLQKLKESGKQHGFASFSDYYYKWSSADSC 

NMSGLITIVVLLGIAFWYKLFLSDGQYSPPP 

YSEYPPFSHRYQRFTNSAGPPPPGFKSEFTGPQ 

NTGHGATSGFGSAFTGQQGYENSGPGFWTGL 

GTGGILGYLFGSNRAATPFSDSWYYPSYPPSY 

PGTWNRAYSPLHGGSGSYSVCSNSDTKTRTA 

SGYGGTRRR 


957 


2307 


A 


8159 


1492 


528 


THVVMTGMCYAPHQVLSYINGVTTSKPGVSL 

V Y SMroKNLbLKlJiULl^IJslJbUr Y auoVNVQ 

DKQGKSRGHS1KTLELNVLVPPAPPSCRLQGV 

PHVGANVTLSCQSPRSKPAVQYQWDRQLPSF 

QTFFAPALDVIRGSLSLTNLSSSMAGVYVCKA 

HNEVGTAQCNVTLEVSTGPGAAWAGAVVG 

TLVGLGLLAGLVLLYHRRGKALEEPANDIKE 

DAIAPRTLPWPKSSDTISKNGTLSSVTSARAL 

RPPHGPPRPGALTPTPSLSSQALPSPRLPTTDG 

AHPQPISPIPGGVSSSGLSRMGAVPVMVPAQS 

QAGSLV 


958 


2308 


A 


8161 


2340 


1192 


ELARRPKQQSSEKSRNMIRNWLTIFILFPLKLV 

EKCESSVSLTVPPVVKLENGSSTNVSLTLRPP 

LNA 1 LVI 1 rhi IF RaKNITlLllLrDEV V VrrGVT 

NSSFQVTSQNVGQLTVYLHGNHSNQTGPRIR 

FLVIRSSAISIINQVIGW1YFVAWSISFYPQVIM 

NWRRKSVIGLSFDFVALNLTGFVAYSVFNIGL 

LWVPYIKEQFLLKYPNGVNPVNSNDVFFSLH 

AWLTLI1IVQCCLYERGGQRVSWPAIGFLVL 

AWLFAFVTMIVAAVGVITWLQFLFCFSYIKX. 

AVTLVKYFPQAYMNFYYKSTEGWSIGNVLL 

DFTGGSFSLLQMFLQSYNNDQWTLIFGDPTK 

pni riVPQTVP'nwPFTnirPPT vpi^ppfrvrtrn m 

ruLuYroivru v V r r IV^rir UJ-> I XJvIvrO X JU^L'JN 


959 


2309 


A 


8163 


521 


1345 


GERAGRRRGRLGVWAQPQPLLPRPVGSRRE 

MQPPGPPPAYAPTNGDFTFVSSADAEDLSGSI 

ASPDVKLNLGGDFIKESTATTFLRQRGYGWL 

LEVEDDDPEDNKPLLEELDIDLKDIYYK1RCV 

LMPMPSLGFNRQVVRDNPDFWGPLAVVLFFS 

MISLYGQFRWSWHTIWIFGSLTIFLLARVLG 

GEVAYGQVLGVIGYSLLPLIVIAPVLLWGSF 

EWSTLDCLFGVFWAAYSAASLLVGEEFKTK 

KPLLIYPIFLLY1YFLSLYTGV 


960 


2310 


A 


8167 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPN 

LYSQLNALQFTVDERSILWLNQFLLDLKQSL 

NQFMAVYKLNDNSKSDEHVDVRVDGLMLK 

FVIPSEVKSECHQDQPRAISIQSSEMIATNTRH 

CPNCRHSDLEALFQDFKDCDFFSKTYTSFPKS 

CDNFNLLHPIFQRHAHEQDTKMHEIYKGNITP 

QLNKNTLKTSAATDVWAVYFSQFWIDYEGM 

KSGKGRPISFVDSFPLSIWICQPTRYAESQKEP 

OTCNOVSLNTSOSESSDT AGRT KRKKT T KPY 

YSTESEPLTNGGQKPSSSDTFFRFSPSSSEADI 

HLLVHVHKHVSMQINHYQYLLLLFLHESLILL 

SENLRKDVEAVTGSPASQTSICIGILLRSAELA 

LLLHPVDQANTLKSPVSESVSPWPDYLPTEN 

GDFLSSKRKQISRDINmSVTVNHMSDNRSM 

SVDLSHIPLKDPLLFKSASDTNLQKGISFMDY 

LSDKHLGKISEDESSGLVYKSGSGEIGSETSD 

KKDSFYTDSSSVLNYREDSNILSFDSDGNQNI 

LSSTT-TSKGNETIESIFKAEDLLPEAASLSENL 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine> 
D=Aspartic Acid, E=Glutamic Acid, 
FHPhenylalanine, G=Glycine, H^Histidine, 
I«Isoleucinc s KHLysine, L— Leucine, 
M=Methionine, N-Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














DISKEETPPVRTLKSQSSLSGKPKERCPPNLAP 

LCVSYKNMKRSSSQMSLDTISLDSMILEEQLL 

ESDGSDSHMFLEKGNKKNSTTNYRGTAESVN 

AGAl^QNYGETSPDAISTNSEGAQENHDDLM 

SWVFKITGVNGEIDIRGEDTEICLQVNQVTP 

DQLGNISLRHYLCNRPVGSDQKAVIHSKSSPE 

ISLRFESGPGAVIHSLLAEKNGFLQCHIENFST 

EFLTSSLMN1QHFLEDETVATVMPMKIQVSNT 

KINLKDDSPRSSTVSLEPAPVTVHIDHLWER 

SDDGSFHIRDSHMLNTGNDLKENVKSDSVLL 

TSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAXAKMAL 

AEAHLEKDALLHHIKKiMTVE 


961 


2311 


A 


8172 


1442 


682 


TAAMS1F1TTOQIRLTNVAYVRMKRAGKRFEI 
ACYKNKWGWRSGVEKDLDEVLQTHSVFVN 
VSKG Q V AKJCEDLISAFGTDDQTEICKQILTKG 
EVQVSDKERHTQLEQMFRDIATIVADKCVNP 
ETKRPYTVILIERAMKDIHYSVKTNKSTKQQA 
LEVIKQLKEKMKIERAHMRLRFILPVNEGKKL 
KEKLKPLIKVIESEDYGQQLEIVCLIDPGCFREI 
DELHCKETKGKGSLEVLNLKDVEEGDEKFE 


962 


2312 


A 


8175 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQS 
VLl^VfQKKYWKTKQVFIKATGKKEDEHLVA 
SDAELDAJCLEVFHSVQETCTELLKIIEKYQLR 
LNGMKS 


963 


2313 


A 


8181 


13 


2215 


AEGCAERRGTEPWELSMSWESGAGPGLGSQ 

GMDLVW SA W YGK.CVKGKGSLPLS AHGIW 

AWLSRAEWDQVTVYLFCDDHKLQRYALNRI 

TVWRSRSGNELPLAVASTADLIRCKLLDVTG 

GLGTDELRLLYGMALVRFVNLISERKTKFAK 

WLKCIAQEVNIPDWIVDLRHELTHKKMPHI 

NDCRRGCYFVLDWLQKTYWCRQLENSLRET 

WELEEFREGIEEEDQEEDKNIWDDITEQKPE 

PQDDGKSTESDVKADGDSKGSEEVDSHCKK 

ALSHKELYERARELLVSYEEEQFTVLEKFRYL 

PKAIKAWNNPSPRVECVLAELKGVTCENREA 

VLDAFLDDGFLVPTFEQLAALQEEYEENVDL 

NDVLVPKPFSQFWQPLLRGLHSQNFTQALLE 

RMLSELPALGISGIRPTY1LRWTVELIVANTKT 

GRNARRFSAGQWEARRGWRLFNCSASLDWP 

RMVESCLGSPCWASPQLLRUFKAMGQGLPD 

EEQEKLLRICSIYTQSGENSLVQEGSEASPIGK 

SPYTLDSLYWSVKPASSSFGSEAKAQQQEEQ 

GSVNDVKEEEKEEKEVLPDQVEEEEENDDQE 

EEEEDEDDEDDEEEDRMEVGPFSTGQESPTA 

ENARLLAQKRGALQGSAWQVSSEDVRWDTF 

PLGRMPGQTEDPAELMLENYDTMYLLDQPV 

LEQRLEPSTCKTDTLGLSCGVGSGNCSNSSSS 

NFEGLLWSQGQLHGLKTGLQLF 


964 


2314 


A 


8184 


6 


1393 


EPRRNFRDDSTRPRTRGRTRGRRRRACRSAE 

/TTY1T DOT T T DDDT AT ~0 A /TSCOI) /"•mi/TVTSWOOTin 

PSTMPPKKGGDGIKPPPIIGRFGTSLKIGIVGLP 

NVGKSTFFNVLTNSQASAENFPFCTIDPNESR 

VPVPDERFDFLCQYHKPASKIPAFLNVVDIAG 

LVKGAHNGQGLGNAFLSHISACDGIFHLTRA 

FEDDDITHVEGSVDPIRDEIIHEELQLKDEEMI 

GPIIDKLEKVAVRGGDKKLKPEYDIMCKVKS 

WVIDQKKPVRFYHDWNDKEIEVLNKHLFLTS 

KPMVYLWLSEKX>YIRKKNKWLIKIKEWVD 

KYDPGALVIPFSGALELKLQELSAEERQKYLE 
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nucleotide 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A' 3 Alanine C=Cysteine, 
D=Aspartic Acid, EKJlutamic Acid, 
^Phenylalanine, OGlycine, H^Histidine, 
I=Isoleucine> K=Lysine, L=Leucine, 
jvi— lvieinioninc, rs— Asparoginc, r^rruinic, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y^Tyrosine, X=Unknown 3 *=Stop codon, 
/^possible nucleotide deletion, \=»pos5ible 
nucleotide insertion 














ANMTQSALPKIIKAGFAALQLEYFFTAGPDEV 
RAWT1RKGTKAPQAAGKIHTDFEKGFIMAEV 
MKYEDFKEEGSENAVKAAGKYRQQGRNYIV 
tiUyjULlr rivr IN 1 r ^^rKiVN. 


965 


2315 


A 


8195 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMV 

AAALGGHPLLGVSATLNSVLNSNAIKNLPPPL 

GGAAGHPGSAVSAAPGILYPGGNKYQT1DNY 

QPYPCAEDEECGTDEYCASPTRGGDAGVQIC 

LACRKRRKRCMRHAMCCPGNYCKNGICVSS 

DQNHFRGEIEETTTESFGNDHSTLDGYSRRTT 

LSSKMYHTKGQEGSVCLRSSDCASGLCCARH 

FWSKICKPVLKEGQVCTKHRR^GSHGLEIFQ 

RCYCGEGLSCRIQKDHHQASNSSRLHTCQRH 


966 


2316 


A 


8207 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHW 

SCPEGTLAGNGNSTCVGPAPFUFSHGNSIFRI 

DTEGTNYEQLWDAGVSVIMDFHYNEKRIY 

WVDLERQLLQRVFLNGSRQERVCNIEKNVSG 

MAINWGsfEEVIWSNQQEGlITVTDMKGNNSHI 

LLSALKYPANVAVDPVERFIFWSSEVAGSLY 

RADLDGVGVKALLETSEKITAVSLDVLDKRL 

FWIQYNREGSNSLICSCDYDGGSVHISKHPTQ 

HNLFAMSLFGDRIFYSTWKMKTIWIANKHTG 

KDMVRINLHSSFVPLGELKVVHPLAQPKAED 

DTWEPEQKLCKLRKGNCSSTVCGQDLQSHLC 

MCAEGYALSRDRKYCEGNDWKYCEDVNEC 

AFWNHGCTLGCKNTPGSYYCTCPVGFVLLPD 

GKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPL 

SPVSWECDCFPGYDLQLDEKSCAASGPQPFL 

LFANSQDIRHMHFDGTDYGTLLSQQMGMVY 

ALDHDPVENKIYFAHTALKWIERANMDGSQ 

RERL3EEGVDVPEGLAVDWIGRRFYWTDRGK 

SLIGRSDLNGKRSKIITIENISQPRGIAVHPMAK 

RLFWTDTGINPRIESSSLQGLGRLVIASSDLIW 

PSGITIDFLTDKLYWCDAKQSVIEMANLDGSK 

RRRLTQNDVGHPFAVAVFEDYVWFSDWAMP 

S VTRVNKRTGKDRVRL QGSMLKPSS L W VHP 

LAKPGADPCLYQNGGCEHICKKRLGTAWCS 

CREGFMKASDGKTCLALDGHQLLAGGEVDL 

KNQVTPLDILSKTRVSEDNITESQHMLVAEIM 

VSDQDDCAPVGCSMYARCISEGEDATCQCLK 

GFAGDGKLCSDIDECEMGVPVCPPASSKCINT 

EGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASC INI eajuYTCMC ACjRLbbruLlCrD 

STPPPHLREDDHHYSVRNSDSECPLSHDGYCL 

HDGVCMYIEALDKYACNCVVGYIGERCQYR 

DLKWWELRHAGHGQQQKVIWAVCVWLV 

MLLLLSLWGAHYYRTQKLLSKNPKNPYEESS 

RDVRSRRPADTEDGMSSCPQPWFWIKEHQD 

LKNGGQPVAGEDGQAADGSMQPTSWRQEPQ 

t /^ri\/rriTi?ririr , \vTPvcQ'nw , riQppri\/XifPPQT7i4 

L^AjMvj 1 IH^OU W Ir V ooi/Nvjo^r^ VMliK&rJri 

MPSYGTQTLEGGVEKPHSLLSANPLWQQRAL 
DPPHQMELTQ 


967 


2317 


A 


8210 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSQASLL 

RLHHRFRALDRNKKGYLSRMDLQQIGALAV 

NPLGDRIIESFFPDGSQRVDFPGFVRVLAHFRP 

VEDEDTETQDPKKPEPLNSRRNKLHYAFQLY 

DLDRDGKISRHEMLQVLRLMVGVQVTEEQL 

ENIADRTVQEADEDGDGAVSFVEFTKSLEKM 

DVEHKMSIRILK 
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cpn in 
NO: of 
nucl- 
eotide 
seq- 


NO: of 
peptide 
seq- 
uence 


\Aaf 

IVJLCt 

hod 


ED NO : 
in 

USSN 
09/496 

Qld 


beginning 
nucleotide 
location 
correspond! 

Ilg LU UJM 

amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

aUU ICMUUC 

of peptide 
sequence 


Amino acid sequence (A — Alanine C = Cysteine > 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G-=Glycine, IWUstidine, 
I^Isoleucine, K=Lysinc, L«=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
v^^JiLiLaiJiuic, iv— /vrginme, u~-oennc, 
T^hreonine, V=Valine, "^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 


968 


2318 


A 


8211 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRRIFIT 

YMDNWRQNTTAEQEALQAKVDAENFYYVIL 

YLMVMIGMFSFIIVAILVSTVKSKRREHSNDP 

YHQYIVEDWQEKYKSQILNLEESKATIHENIG 

AAGFKMSP 


969 


2319 


A 


8215 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWR 

VPGRLLLLLLPALCCLPGAARAAAAAAGAGN 

RAAVAVAVARADEAEAPFAGQNWLKSYGY 

LLPYD SRAS ALHS AKALQSA VSTMQQF YGIP 

VTGVLDQTTIEWMKKPRCGVPDHPHLSRRRR 

NKRYALTGQKWRQKHITYSIHNYTPKVGELD 

TRKAIRQAFDVWQKVTPLTFEEVPYHEIKSDR 

KEADIMIFFASGFHGDSSPFDGEGGFLAHAYF 

PGPGIGGDTHFDSDEPWTLGNANHDGNDLFL 

VAVHELGHALGLEHSSDPSAIMAPFYQYMET 

HNFKLPQDDLQGIQKIYGPPAEPLEPTRPLPTL 

r V KR1H Sr SERKHERQr RPFRPPLGDRPSTPGT 

KPNICDGNFNTVALFRGEMFVFKDRWFWRJL 

RNNRVQEGYPMQIEQFWKGLPARIDAAYER 

ADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIOTALRWEPVGKTYFFKGERY 

WRYSEERRATDPGYPKPITVWKGIPQAPQGA 

FISKEGYYTYFYKGRDYWKFDNQKLSVEPGY 

PRNILRDWMGCNQKEVERRKERRLPQDDVDI 

MVTrNDVPGSVNAVAWIPCILSLCILVLVYTI 

FQFKNKTGPQPVTYYKRPVQEWV 


970 


2320 


A 


8216 


1235 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMN 

DSI^TNVFYRFQPETIACACIYLAARALQIPLP 

TRPHWFLLFGTTEEEIQEICIETLRLYTRKKPN 

YELLEKEVEKRKVALQEAKLKAKGLNPDGTP 

ALSTLGGFSPASKPSSPREVKAEEKSPISINVK 

TVKKEPEDRQQASKSPYNGVRKDSKRSRNSR 

SASRSRSRTOSRSRSHTPRRHYNNRRSRSGTY 

SSRSRSRSRSHSESPRRHHNHGSPHLKAKHTR 

DDLKSSNRHGHKRKKSRSRSQSKSRDHSDAA 

KJCHRHERGHHRDRRERSRSFERSHKSKHHGG 

SRSGHGRHRR 


971 


2321 


A 


8217 


3 


3274 


DCRLQAAMPTNFTWPVEAHADGGGDETAE 

RTEAPGTPEGPEPERPSPGDGNPRENSPFLNN 

VEVEQESFFEGKNMALFEEEMDSNPMVSSLL 

NKLANYTNLSQGWEHEEDEESRRREAKAPR 

MGTFIGVYLPCLQNILGVILFLRLTWIVGVAG 

VLESFLIVAMCCTCTMLTAISMSAIATNGVVP 

AGGSYYMISRSLGPEFGGAVGLCFYLGTTFA 

GAMYILGT1EIFLTYISPGAADFQAEAAGGEAA 

AMLHNMRVYGTCTLVLMALVVFVGVKYVN 

KLALVFLACWLSILAIYAGVIKSAFDPPDIPV 

CLLGNRTLSRRSFDACVKAYGIHNNSATSAL * 

WGLFCNGSQPSAACDEYFIQNNVTEIQGIPGA 

ASGVFLENLWSTYAHAGAFVEKKGVPSVPV 

IMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIY 

LSCIVLFGACIEGWLRDKFGEALQGNLVIGM 

LAWPSPWVTV1GSFFSTCGAGLQTLTGAPRLL 

QAIARDGIVPFLQVFGHGKANGEPTWALLLT 

VLICETGILIASLDSVAPILSMFFLMCYLFVNL 

AC A VQTLLRTPN WRPRFKFYHWTL SFL GMSL 

CLALMFICSWYYALSAMLIAGCIYKYIEYRG 

AEKEWGDGIRGLSLNAARYALLRVEHGPPHT 

KNWRPQVLVIVD^NLDAEQAMKJIPRLLSFTSQ 
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nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


D=Aspartic Acid, B=Glutamic Acid, 
F=Phenylalanine, GOlycine, HHHistidine, 
Msoleucine, K^Lysine, L=Lcucine, 
M=Methionine, N^Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, possible 
nucleotide insertion 














LBCAGKGLTIVGSVLEGTYLDKHMEAQRAEE 
N1RSLMSTEKTKGFCQLVVSSSLRDGMSHLIQ 

<?Aftl frfrT V"TTMTVT MA WPA^WKTlPriTsJPPQW 

KNFVDTVRDTTAAHQALLVAKNVDSFPQNQ 

ERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMF 

LYHLRISAEVEVVEMVENDISAFTYERTLMM 

EORSOMLKOMOLS KNEOEREAOL IHDRNTA 53 

HTAAAARTQAPPTPDKVQMTWTREKLIAEK 

YRSRDTSLSGFKDLFSMKPDQSNVRRMHTAV 

KLNGVVLNKSQDAQLVLLNMPGPPKNRQGD 

ENYMEFLEVLTEGLNRVLLVRGGGREVITIYS 


972 


2322 


A 


8224 


701 


246 


TSRRVTMKFNPFVTSDRSKNRKRHFNAPSHV 
RRKIMSSPL SKELRQKYNVRSMPIRKDDEVQ 
VVRGHYKGQQIGKWQVYRKKYVIYIERVQ 
REKANGTTVHVGIHPSKWITRLKLDKDRKKI 
LERKAKSRQVGKEKGKYKEELIEKMQE 


973 


2323 


A 


8237 


873 


4610 


GCPHAGGKGRVPTGGLTGGRTWSPSAAPRSC 

PRPGPTPAPGAMDKLPPSMRKRLYSLPQQVG 

AKAWIMDEEEDAEEEGAGGRQDPSRRSIRLR 

PLPSPSPSAAAGGTESRSSALGAADSEGPARG 

AGKSSTNGDCRRFRGSLASLGSRGGGSGGTG 

SGSSHGHLHDSAEERRLIAEGDASPGEDRTPP 

GLAAEPERPGASAQPAASPPPPQQPPQPASAS 

CEQPSVDTAIKVEGGAAAGDQILPEAEVRLG 

QAGFMQRQFGAMLQPGVNKFSLRMFGSQKA 

VEREQERVKSAGFW1IHPYSDFRFYWDLTML 

LLMV GNLIIIPVGITFFKDENTTPWIVFN VVSD 

TFFLIDLVLNFRTGIVVEDNTEDLDPQRIKMK 

YLKSWFMVDFISSIPVDYIFLIVETRIDSEVYK 

TARALRIVRFTKILSLLRLLRLSRLIRYIHQWE 

EIFHMTYDLASAVVRIVNLIGMMLLLCHWDG 

CLQFLVPMLQDFPDDCWVSINNMVNNSWGK 

QYSYALFKAMSHMLCIGYGRQAPVGMSDV 

WLTMLSMIVGATCYAMFIGHATALIQSLDSS 

RRQYQEKYKQVEQYMSFHKLPPDTRQRIHD 

YYEHRYQGKMFDEESILGELSEPLREEHNFNC 

RKLVASMPLFANADPNFVTSMLTKLRFEVFQ 

PGDYIIREGTIGKKMYFIQHGWSVLTKGNKE 

TKLADGSYFGEICLLTRGRRTASVRADTYCR 

LYSLSVDNFNEVLEEYPMMRRAFETVALDRL 

DRIGKKNSILLHKVQHDLNSGVFNYQENE1IQ 

QIVQHDREMAHCAHRVQAAASATPTPTPVIW 

TPLIQAPLQAAAATTSVAIALTHHPRLPAAIFR 

PPPGSGLGNLGAGQTPRHLKRLQSLIPSALGS 

ASPAS SPSQVDTPSSSSFHIQQL AGFS APAGLS 

PLLPSSSSSPPPGACGSPSAPTPSAGVAATTIA 

AAQPSPAPPGARGGLGLPEHFLPPPPSSRSPSS 
SPGQLGQPPGELSLGLATGPLSTPETPPRQPEP 
PSLVAGASGGASPVGFTPRGGLSPPGHSPGPP 
RTFPSAPPRASGSHGSLLLPPASSPPPPQVPQR 
RGTPPLTPGRLTQDLKLISASQPALPQDGAQT 
LRRASPHSSGESMAAFPLFPRAGGGSGGSGSS 
GGLGPPGRPYGAIPGQHVTLPRKTSSGSLPPP 
LSLFGARATSSGGPPLTAGPQREPGARPEPVR 
SKLPSNL 


974 


2324 


A 


8247 


279 


468 


EYKQWERRFLSCQNRNDLGYGKPRKGGGLL 
LVPVKDASRICSLTYLLGSHWNNLWRSPVL 
G 
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of peptide 
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Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X^Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 


975 


2325 


A 


8249 


62 


1571 


LVALKNWKPKGTNIPAPQSPVFGEAVSGVYM 

MTKVLGMAPVLGPRPPQEQVGPLMVKVEEK 

EEKGKYLPSLEMFRQRFRQFGYHDTPGPREA 

LSQLRVLCCEWLRPEIHTKEQILELLVLEQFLT 

ILPQELQAWVQEHCPESAEEAVTLLEDLEREL 

DEPGHQVSTPPNEQKPVWEKISSSGTAKESPS 

SMQPQPLETSHKYESWGPLYIQESGEEQEFAQ 

DrRKVRDCKJLs 1 QHiiEbADhQKGbbAEGLKG 

DIISVIIANKPEASLERQCVNLENEKGTKPPLQ 

EAGSKKGRESVPTKPTPGERRYICAECGKAFS 

NSSNLTKHRRTHTGEKPYVCTKCGKAFSHSS 

NLTLHYRTHLVDRPYDCKCGKAFGQSSDLLK 

HQRMHTEEAPYQCKDCGKAFSGKGSLIRHYR 

IHTGEKPYQCNECGKSFSQHAGLSSHQRLHT 

GEKPYKCKECGKAFNHSSNFNKHHRIHTGEK 

PYWCHHCGKTFCSKSNLSKHQRVHTGEGEA 

P 


976 


2326 


A 


8257 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLE 

VAWPLFIFLILIS VRL S YPPYEQHECHFPNKAM 

PSAGTLPWVQG1ICNANNPCFRYPTPGEAPGV 

VGNFNKSIVARLFSDARRLLLYSQKDTSMKD 

MRKVLRTLQQIKKSSSNLKLQDFLVDNETFS 

GFLYHNLSLPKSTVDKMLRADVILHKVFLQG 

YQLHLTSLCNGSKSEEMIQLGDQEVSELCGLP 

REKLAAAERVLRSNMDILKPILRTLNSTSPFPS 

KELAEATKTLLHSLGTLAQELFSMRSWSDMR 

QEVMFLTNVNSSSSSTQIYQAVSRIVCGHPEG 

GGLKIKSLNWYEDNNYKALFGGNGTEEDAE 

TFYDNSTTPYCNDLMKNLESSPLSRIIWKALK 

PLLVGKILYTPDTPATRQVMAEVNKTFQELA 

VFHDLEGMWEELSPKJWTFMENSQEMDLVR 

MLLDSRDNDHFWEQQLDGLDWTAQDIVAFL 

AKHPEDVQSSNGSVYTWREAFNETNQAIRTIS 

RFMECVNLNKLEPIATEVWLINKSMELLDER 

KFWAGIVrTGITPGSIELPHHVKYKIRMGIDN 

VERTNKIKDGYWDPGPRADPFEDMRYVWGG 

FAYLQDVVEQAIIRVLTGTEKKTGVYMQQMP 

YPCYVDDIFLRVMSRSMPLFMTLAWIYSVAV 

IIKGIVYEKEARLKETMR1MGLDNS1LWFSWFI 

SSLIPLLVSAGLLWILKLGNIXPYSDPSVVFV 

FLSVFAWTILQCFLISTLFSRANLAAACGGn 

YFTLYLPYVLCVAWQDYVGFTLKIFASLLSP 

VAFGFGCEYFALFEEQGIGVQWDNLFESPVE 

EDGFNLTTSVSMMLFDTFLYGVMTWYIEAVF 

PGQYGIPRPWYFPCTKSYWFGEESDEKSHPGS 

NQKRISEICMEEEPTHLKLGVSIQNLVKVYRD 

GMKVAVDGLALNFYEGQITSFLGHNGAGKT 

TTMSILTGLFPPTSGTAYILGKDIRSEMSTIRQ 

NLGVCPQHNVLFDMLTVEEHIWFYARLKGLS 

EKHVKAEMEQMALD VGLPS SKLKSKTSQLS 

\J uMi^KKLo V ALAf V Vj UOK V V ILUlir 1 AO VUr 

YSRRGIWELLLKYRQGRTULSTHHMDEADVL 

GDRIAIISHGKLCCVGSSLFLKNQLGTGYYLT 

LVKKDVESSLSSCRNSSSTVSYLKKEDSVSQS 

SSDAGLGSDHESDTLT1DVSAISNL1RKHVSEA 

RLVEDIGHELTYVLPYEAAKEGAFVELFHEID 

DRLSDLGISSYGISETTLEEIFLKVAEESGVDA 

ETSDGTLPARRNRRAFGDKQSCLRPFTEDDA 

ADPNDSDIDPESRETDLLSGMDGKGSYQVKG 

WKLTQQQFVALLWKRLLIARRSRKGFFAQIV 
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OCA TO 

NO: of 
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eotide 
seq- 
uence 


o£A^ UJ 

NO: of 
peptide 
seq- 
uence 


iviei 

hod 


ID NO: 
in 

USSN 
09/496 
914 


beginning 
nucleotide 
location 
corrcspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


niumo auu sequence ^av — ^viuiulic v_.y divine, 
D^Aspartic Acid, E=Glutaraic Acid, 
F«Phenylalanine, G~Glycine, H=Histidine, 
Msoleucine, K=Lysine 3 L^Leucine, 
M=Methionine, N=Asparagine, P=Froline, 
Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V^^possible 
nucleotide insertion 














LPAVFVCIALVFSLIVPPFGKYPSLELQPWMY 

NEQYTFVSNDAPEDTGTLELLNALTKDPGFG 

TRCMEGNPIPDTPCQAGEEEWTTAPVPQTIM 

DIJQNGNWTMQNPSPACQCSSDKIKKMLPV 

CPPGAGGLPPPQRKQNTADILQDLTGRNISDY 

LVKTYVQIIAKSLKNKIWVNEFRYGGFSLGVS 

NTQALPPSQEVNDATKQMKKHLKLAJCDSSA 

DRFLNSLGRFMTGLDTRNNVKVWFNNKGW 

HAISSFLNVINNAILRANLQKGENPSHYGITAF 

NHPLNLTKQQLSEVAPMTTSVDVLVSICVIFA 

MSFVPASFWFLIQERVSKAKHLQFISGVKPV1 

YWLSNFVWDMCNYWPATLVIIIFICFQQKSY 

VSSTNLPVLALLLLLYGWSITPLMYPASFVFK 

IPSTAYVVLTSVNLFIGINGSVATFVLELFTDN 

KLNNINDILKSVFLIFPHFCLGRGLIDMVKNQ 

AMADALERFGENRFVSPLSWDLVGRNLFAM 

AVEGWFFLITVLIQYRFFIRPRPVNAKLSPLN 

DEDEDVRRERQR1LDGGGQNDILEIKELTKIY 

RRKRKPAVDRICVGIPPGECFGLLGVNGAGK 

O OT^Cf * j!T TPnTnfTBPn A "CT XTOXTOTT CXT1LJI?\/ 

bi>lrrvMLlLrDl I V IKODArLNJKJNolLaNlrtiiV 

HQNMGYCPQFDA1TELLTGREHVEFFALLRG 

VPEKEVGKVGEWAIRKLGLVKYGEKYAGNY 

SGGNKRKLSTAMALIGGPPWFLDEPTTGMD 

PKARRFLWNCALSWKEGRSVVLTSHSMEEC 

EALCTRMAIMVNGRFRCLGSVQHLKNRFGD 

GYTIWRIAGSNPDLKPVQDFFGLAFPGSVPK 

EKHRNMLQYQLPSSLSSLARIFSILSQSKKRLH 

IEDYSVSQTTLDQVFVNFAKDQSDDDHLKDL 

SLHKNQTVVDVAVLTSFLQDEKVKESYV 


977 


2327 


A 


8260 


3 


1567 


IPGSTISFSLCFIFPPCVPTMVRKPVVSTISKGG 
YLQGNVNGRLPSLGNKEPPGQEKVQLKRKV 
TLLRGVSDIGTJIGAGIFISPKGVLQNTGSVGM 
SLTIWTVCGVLSLFGALSYAELGTTIKKSGGH 
YTYILE VFGPLPAF VRV WVELLIIRPAATA VI S 
LAFGRYILEPFFIQCEIPELAIKLITAVGITWM 

VT WQTuI9V<3WQAPTnTFr TVCVl TATT TTTVPHV 
V L/Sri oJVio Y o W o/uvl yj^Lr 1 rv^IVL* 1 rVLLlll V r KJ V 

MQLIKGQTQNFKDAFSGRDS SITRLPLAFY YG 

MYAYAGWFYLNFVTEEVENPEKTIPLAICISM 

AIVTIGYVLTNVAYFTTINAEELLLSNAVAVT 

FSERLLGNFSLAVPIFVALSCFGSMNGGVFAV 

SRLFYVASREGHLPEfLSMIHVRKHTPLPAVIV 

LHPLTMIMLFSGDLDSLLNFLSFARWLFIGLA 

VAGLIYLRYKCPDMHRPFKVPLFIPALFSFTC 

LFMVALSLYSDPFSTGIGFVITLTGVPAYYLFH 

WDKKPRWFRIMSEK1TRTLQIILEVVPEEDKL 


978 


2328 


A 


8261 


2 


2165 


RGGSLRCVLGKLLGQLLCFQSERCVRFPEGLL 

RHRGCGLLSSRLSAGKPPLRTSFFGSWGVLPP 

LADAASMSGVRAVRISIESACEKQVHEVGLD 

GTETYLPPLSMSQNLARLAQRIDFSQGSGSEE 

EEAAGTEGDAQEWPGAGSSADQDDEEGWK 

FOPST WPWD^VRNNl R<?AI TFMCVT YDVT <?T 

VRDKKFMTLDPVSQDALPPKQNPQTLQLISK 

KKSLAGAAQILLKGAERLTKSVTENQENKLQ 

RDFNSELLRLRQHWKJLRKVGDKILGDLSYRS 

AGSLFPHHGTFEV1KNTDLDLDKKIPEDYCPL 

DVQIPSDLEGSAYIKVS1QKQAPDIGDLGTVN 

LFKRPLPKSKPGSPHWQTKLEAAQNVLLCKEI 

FAQLSREAVQIKSQVPHIWKNQIISQPFPSLQ 

LSISLCHSSNDKJCSQKFATEKQCPEDHLYVLE 

HNLHLLIREFHKQTLSSIMMPHPASAPFGHKR 
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to last amino 
acid residue 
of peptide 
sequence 


Amino ncid <ifyinpnr^ ( A=Alaninp C^Cvstpinp 

miuiiu owiu o^vjuwiivV \*i /■ milium aioiiiCj 

D=Aspartic Acid, E=GIutamic Acid, 
F=Phenylalanine, G^Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M«Methionine, N=Asparaginc, P=Proline, 
Q=Glutamine, R-Arginine t S=Serine, 
^Threonine, V=Valme, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=^Stop codon, 
/^possible nucleotide deletion, V=possible 
nucleotide insertion 














MRLSGPQAFDKNEINSLQSSEGLLEKIIKQAK 

HIFLRSRAAATIDSLASRTEDPQIQAHWSNIND 

VYESSVKVLITSQGYEQICKSIQLQLNIGVEQI 

RWHRDGRVITLSYQEQELQDFLLSQMSQHQ 

VHAVQQLAKVMGWQVLSFSNHVGLGPIESIG 

NASAITVASPSGDYAISVRNGPESGSKIMVQF 

PRNQCKDLPKSDVLQDNKWSHLRGPFKEVQ 

WNKMEGRNFVYKMELLMSALSPCLL 


979 


2329 


A 


8289 


2 


1053 


FVWNPRGGRKRRRQAAVTQAATRASGTPSP 

RDGTMTQGKLS V ANKAPGTEG Q Q Q VHGEKK 

F AP A VP9 A PP ^ YPF A OF fiMTC A n A FPP A PT A 

VPLHPS WAYVDPS S SS S YDNGFPTGDHELFTT 

FSWDDQKVRRVFVRKVYTILLIQLLVTLAW 

ALFTFCDPVKDYVQANPGWYWASYAVFFAT 

YLTLACCSGPRRHFPWNLILLTVFTL SMAYLT 

GMLSSYYNTTSVLLCLGITALVCLSVTVFSFQ 

TKFDFTSCQGVLFVLLMTLFFSGLILAILLPFQ 

YVPWLHAVYAALGAGVFTLFLALDTQLLMG 

NRRHSLSPEEYIFGALNIYLDIIYIFTFFLQLFG 

TMPT7 


980 


2330 


A 


8305 


59 


857 


ASQLPDYSISPPSLPPRISFHPSPTLARVAMAEP 

SEATQSHSISSSSFGAEPSAPGGGGSPGACPAL 

GTKSCSSSCAVHDLIFWRDVKKTGFVFGTTLI 

MLLSLAAFSVISWSYLILAXLSVTISFRIYKSV 

IQAVQKSEEGHPFKAYLDVDITLS SEAFHNY 

MNAAMVHINRALKLIIRLFLVEDLVDSLKLA 

VFMWLMTYVGAVFNGITLLILAELLIFSVPIV 

YEKYKTQIDHYVGIARDQTKSIVEKIQAKLPG 

IAKKKAE 


981 


2331 


A 


8308 


186 


1337 


TRMSRHEGVSCDACLKGNFRGRRYKCLICYD 
YDLCASCYESGATTTRHTTDHPMQCDLTRVD 
FDLYYGGEAFSVEQPQSFTCPYCGKMGYTET 
OFHVTSFWAFT^TFVirPTrAAT pfrfrnpNu 
VTDDFAAHLTLEHRAPRDLDESSGVRHVRR 
MFHPGRGLGGPRARRSNMHFTSSSTGGLSSS 
QSSYSPSNREAMDPIAELLSQLSGVRRSAGGQ 
LNSSGPSASQLQQLQMQLQLERQHAQAARQ 
QLETARNATRRTNTSSVTTT1TQSTATTN1AN 
TESSQQTLQNSQFLLTRLNDPKMSETERQSM 
ESERADRSLFVQELLLSTLVREESSSSDEDDR 
GEMADFGAMGCVDIMPLDVALENLNLKESN 
KGNEPPPPPL 


982 


2332 


A 


8315 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLV 
A A AT I VfrFTl FT TP^PflP AA<sAfiOFPT HMFFT 

AGAGRVAQPGPLEPEEPRAGGRPRRRRDLGS 
RLQAQRRAQRVAWAEADENEEEAVILAQEE 
EGVEKPAETHLSGKIGAKKLRKLEEKQARKA 
QREAJEEAEPJEERKPd,ESQREAEWKJKEEERLR 
LEEEQKEEEERKAREEQAQREHEEYLKLKEA 
FWEEEGVGETMTEEQSQSFLTEFINYIKQSK 
VVLLEDLASQVGLRTQDTINRJQDLLAEGTIT 
GVIDDRGKFIYITPEELAAVANFIRQRGRVSIA 
ELAQASNSLIAWGRESPAQAPA 


983 


2333 


A 


8320 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKP 
DLPTWKPJnTRSALNRKEGLRLAEDRSKDPHD 
PHKJYEFVNSGVGDFSQPDTSPDTNGGGSTSD 
TQEDILDELLGNMVLAPLPDPGPPSLAVAPEP 
CPQPLRSPSLDNPTPFPNLGPSENPLKRLLVPG 
EEWEFEVTAFYRGRQVFQQTISCPEGLRLVGS 
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to last amino 
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of peptide 
sequence 


Amino acid sequence (A= Alanine C=Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, (^Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=*V aline, W^Tryptophan, 
Y=Ty rosin c, X=Unknown, *— Stop codon, 
/^possible nucleotide deletion, \=possib!e 
nucleotide insertion 






I 








EVGDRTLPGWPVTLPDPGMSLTDRGVMSYV 

RHVLSCLGGGLALWRAGQWLWAQRLGHCH 

TYWAVSEELLPNSGHGPDGEVPKDKEGGVF 

DLGPF1VGSLGPPDLITFTEGSGRSPRYALWFC 

VGESWPQDQPWTKRLVMVKVVPTCLRALVE 

MARVGGASSLENTVDLHISNSHPLSLTSDQY 

KAYLQDLVEGMDFQGPGES 


984 


2334 


A 


8321 


1 


1243 


ANMAPVEHWADAGAFLRHAALQDIGKNIY 

TIREWTEIRDKATRRRLAVLPYELRFKEPLPE 

YVRLVTEFSKKTGDYPSLSATDIQVLALTYQL 

EAEFVGVSHLKQEPQKVK.VSSSIQHPETPLHIS 

GFHLPYKPKPPQETEKGHSACEPENLEFSSFM 

FWRNPLPNIDHELQELLIDRGEDVPSEEEEEEE 

NGFEDRKDDSDDDGGGWITPSNIKQIQQELE 

QCDVPEDVRVGCLTTDFAMQNVLLQMGLHV 

LAVNGMLIREARSYILRCHGCFKTTSDMSRV 

FCSHCGNKTLKKVSVTVSDDGTLHMHFSRNP 

KVLNPRGLRYSLPTPKGGKYAINPHLTEDQRF 

PQLRLSQKARQKTNVFAPDYIAGVSPFVENDI 

SSRSATLQVRDSTLGAGRRRLNPNASRKKFV 

KKR 


985 


2335 


A 


8322 


352 


529 


RRNNIRQFIMKVCISGQARWLTPVVPVLWET 
EAGRSLELKSLRPAWATWGNPISTKINK 


986 


2336 


A 


8325 


89 


1172 


KMNPTDIADTTLDESIYSNYYLYESIPKPCTKE 

GIKAFGELFLPPLYSLVFVFGLLGNSVWLVL 

FKYKRLRSMTDVYLLNLAISDLLFVFSLPFWG 

YYAADQWVFGLGLCKMISWMYLVGFYSGIF 

FVMLMSEDRYLAIVHAVFSLRARTLTYGVITS 

LATWSVAVFASLPGFLFSTCYTERNHTYCKT 

KYSLNSTTWKVLSSLE1NILGLVIPLGIMLFCY 

SMIIRTLQHCKNEKKNKAVKMIFAVVVLFLG 

FWTPYNIYLFLETLVELEVLQDCTFERYLDYA 

IQATETLAFVHCCLNPIIYFFLGEKFRKYILQL 

FKTCRGLFVLCQYCGLLQIYSADTPSSSYTQS 

TMDHDLHDAL 


987 


2337 


A 


8326 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDC 
GSVDGVIKEVNVSPCPTQPCQLSKGQSYSVN 
VTFTSNIQSKSSKAVVHGILMGVPVPFPIPEPD 
GCKSGINCPIQKDKTYSYLNKLPVKSEYPS1K 
LWEWQLQDDKNQSLFCWEIPVQIVSHL 




2338 


A 


8335 


1205 


323 


vikmalaarllpqflhsrslpcgavrlrtpa 
vaevrlpsatlcyfcrcrlglgaalfprsar 

AT A A O A Y n A nmi JT PCinm T> A A Tt A OT>Ti A r\ 

alaasalpaqgsrwpvlsspglpaafasfpac 

pqrsysteekpqqhqktkmivlgfsnpinwv 

rtrikafliwayfdkefsitefsegakqafah 

vskllsqckfdlleelvakevlhalkekvts 

lpdnhknalaanideivftstgdisiyydekg 

rkfvnilmcfwyltsanipsetlrgasvfqvk 

lgnqnvetkqllsasyefqreftqgvkpdwt 


989 


2339 


A 


8349 


67 


185 


MSGFIHQLLIQNLFCVYHTRLKTSQGLCLLSL 
KSLHPMS 


990 


2340 


A 


8361 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQ 

iTLQGSRRRQGRTAFPASGKKRETDYSDGDPL 

DVHKRLPSSTGEDRAVMLGFAMMGFSVLMF 

FLLGTTILKPFMLSIQREESTCTAIHTDIMDDW 

LDCAFTCGVHCHGQGKYPCLQVFVNLSHPG 

QKALLHYNEEAVQINPKCFYTPKCHQDRNDL 

LNSALDIKEFFDHKNGTPFSCFYSPASQSEDVI 
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A m t T^/l Q/M/l / A ^= Alanine r^—*/^ «•> 

Aimnu auiu ocquence ^/v — /vidiuuc c> v_»y bicuiCj 
D=Aspartic Acid, E=<jlutamic Acid, 
F=Phenylalanine J G=Glycine, H-Histidine, 

i louicubiuc, rv i-^y j>Liic } i_f ljCuuniCj 

M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=V aline, W=Tryptophan, 
Y-Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














LOCKYDQMAIFHCLFWPSLTLLGGALIVGMV 
RLTQHLSLLCEKYSTWRDEVGGKVPYIEQH 
QFKLCIMRRSKGRAEKS 


Q01 
yy i 


ZOH 1 


A 
A 




y 




EGFLSAEECVAMQQRIGEIVAEMDVPLHCRT 

EFSTQEEEQLRAQGSTDYFLSSGDKIRFFFEK 

G VFDEKGNFL VPPEK S INKIGHALHAHDP VFK 

SITHSFKVQTLARSLGLQMPVWQSMYIFKQP 

HFGGEVSPHQDASFLYTEPLGRVLGVWIAVE 

DATLENGCLWFIPGSHTSGVSRRMVRAPVGS 

AFGTSFLGSEPARDNSLFVPTPVQRGALVLIH 

GEWHKSKQNLSDRSRQAYTFHLMEASGTT 

WSPENWLQPTAELPFPQLYT 


009 
yy*. 




A 

A 




yuo 


A 


X/f a t or\TPCD WDDcnnc a \roxTCf oc*a 7~\/ct \nr 
MALoUiSICoKY YrKbQuoAVrlsiarrbVVbJLNV 

GGQVYFTRHSTLISIPHSLLWKMFSPKRDTAN 

DLAKDSKGRFF1DRDGFLFRYILDYLRDRQVV 

LPDHFPEKGRLKREAEYFQLPDLVKLLTPDEI 

KQSPDEFCHSDFEDASQGSDTRJCPPSSLLPAD 

RKWGFITVGYRGSCTLGREGQADAKFRRVPR 

ILVCGRISLAKEVFGETLNESRDPDRAPERYTS 

RFYLKFKHLMGAPASNFILGFWGLGQNQDK 

HPVNIYLQQRSVIRPDLTSKKAGDLKGKGDA 

QEVSRRRRWLGDPEHL 


993 


2343 


A 


8379 


1 


2794 


MRMQRHKNDTMDFGDSGKRIGGGVLCLLHQ 

SNTSFDCLNNNGFEDIVIVIDPSVPEDEKIIEQIE 

DMVTTASTYLFEATEKRFFFKNVSILIPENWK 

ENPQYKRPKHENHKHADVIVAPPTLPGRDEP 

YTKQFTECGEKGEYIHFTPDLLLGKKQNEYG 

PPGKLFVHEWAHLRWGVFDEYNEDQPFYRA 

KSKJCIEATRCSAGISGRNRVYKCQGGSCLSRA 

CRIDSTTKLYGKDCQFFPDKVQTEKASIMFM 

QSIDSVVEFCNEKTHNQEAPSLQNIKCNFRST 

WEVISNSEDFKNTIPMVTPPPPPVFSLLKIRQRI 

VCLVLDKSGSMGGKDRLNRMNQAAKHFLLQ 

WENGSWVGMVHFDSTATTVNKLIQIKSSDER 

NTLMAGLPTYPLGGTSICSGIKYAFQVIGELH 

SQLDGSEVLLLTDGEDNTASSCIDEVKQSGAI 

VHF1ALGRAADEAVIEMSKITGGSHFYVSDEA 

QNNGLIDAFGALTSGNTDLSQKSLQLESKGLT 

LNSNAWMNDTVIIDSTVGKDTFFLITWNSLPP 

SISLWDPSGTIMENFTVDATSKMAYLSIPGTA 

KVGTWAYNLQAKANPETLTITVTSRAANSSV 

PPITVNAKMNKDVNSFPSPMIVYAEILQGYVP 

\n n a xixrr a ctu cnwrtUTci/T ct t rxKTf*> \ n a nc 
VLUAiN V I Ar IJlo^Nurl J fc vLbLLDfNCxAljAJJD 

FKNDGVYSRYFTAYTENGRYSLKVRAHGGA 

NTARLKLRPPLNRAAYIPGWVVNGEIEANPP 

RPEIDEDTQTTLEDFSRTASGGAFVVSQVPSL 

PLPDQYPPSQITDLDATVHEDKIILTWTAPGD 

ISr Lf V VjN V V^rv. I llKJLo AoiLtULiKUOr UU AL» ^ V IN 

TTDLSPKEANSKESFAFKPENISEENATHLFIAT 
KSIDKSNLTSKVSNIAQVTLFIPQANPDDIDPT 
PTPTPTPTPDKSHNSGVNISTLVLSVIGSVVIV 
NFDLSTTI 


994 


2344 


A 


8385 


231 


644 


IN S S PRTGRDHQELNLHTERD SRSQRAVLKIP 
RQNPGIFYWIFLPSRSHSASHGSRQRQVSCQG 
TQDEILKMRNTFAELKNSLEALSSRMDQAEE 
RIGTQAGVQWRDHGSLQPQPPEFKQCFHLSL 
PSSWDYRACLS 


995 


2345 


A 


8390 


194 


3421 


AWRKSSWPPRGTRRGEKSDQDKSGQKNKR 
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amino acid 
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peptide 
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Predicted end 
nucleotide 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A«=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=GIutamine, R=Arginine, S=Serine, 
T=Threontne, V«Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possib!e nucleotide deletion, \=possib!e 
nucleotide insertion 














DFLSMKQSPALAPEERCRjRAGSPKPVLRADD 

NNMGNGCSQKLATANLLRFLLLVLIPCICALV 

LLLEILLSYVGTLQKVYFKSNGSEPLVTDGEI 

QGSDVILTNTIYNQSTVVSTAHPDQHVPAWT 

TDASLPGDQSHRNTSACMN1THSQCQMLPYH 

ATLTPLLSVVRNMEMEKFLKFFTYLHRLSCY 

QHIMLFGCTLAFPECIIDGDDSHGLLPCRSFCE 

AAKEGCESVLGMVNYSWPDFLRCSQFRNQT 

ESSNVSRICFSPQQENGKQLLCGRGENFLCAS 

GICIPGKLQCNGYNDCDDWSDEAHCNCSENL 

FHCHTGKCLNYSLVCDGYDDCGDLSDEQNC 

DCNPTTEHRCGDGRCIAMEWVCDGDHDCVD 

KSDEVNCSCHSQGLVECRNGQCIPSTFQCDG 

DEDCKDGSDEENCSV1QTSCQEGDQRCLYNP 

CLDSCGGSSLCDPNNSLNNCSQCEPITLELCM 

NLPYNSTSYPNYFGHRTQKEASIS WES SLFPA 

LVQTNCYKYLMFFSCT1LVPKCDVNTGEHIPP 

CRALCEHSKERCES VLGI VGLQWPEDTDCSQ 

FPEENSDNQTCLMPDE YVEECSPSHFKCRSG Q 

CVLASRRCDGQADCDDDSDEENCGCKERDL 

WECPSNKQCLKHTVICDGFPDCPDYMDEKN 

CSFCQDDELECANHACVSRDLWCDGEADCS 

DSSDEWDCVTLSINVNSSSFLMVHRAATEHH 

VCADGWQEILSQLACKQMGLGEPSVTKLIQE 

QEKEPRWLTLHSNWESLNGTTLHELLVNGQS 

CESRSKISLLCTKQDCGRRPAARMNKRILGGR 

TSRPGRWPWQCSLQSEPSGHICGCVLIAKKW 

VLTVAHCFEGRENAAVWKWLGINNLDHPS 

VFMQTRFVKTIILHPRYSRAVVDYDISIVELSE 

DISETGYVRPVCLPNPEQWLEPDTYCY1TGW 

GHMGNKMPFKLQEGEVRIISLEHCQSYFDMK 

TITTRMICAGYESGTVDSCMGDSGGPLVCEK 

PGGRWTLFGLTSWGSVCFSKVLGPGVYSNVS 

YFVEWIKRQIYIQTFLLN 


996 


2346 


A 


8392 


199 


3085 


KVILSSEMSKTNKSKSGSRSSRSRSASRSRSRS 

FSKSRSRSRSLSRSRKRRLSSRSRSRSYSPAHN 

RERNHPRVYQNRDFRGHNRGYRRPYYFRGR 

NRGFYPWGQYNRGGYGNYRSNWQNYRQAY 

SPRRGRSRSRSPKRRSPSPRSRSHSRNSDKSSS 

DRSRRSSSSRSSSNHSRVESSKRKSAKEKKSSS 

KDSRPSQAAGDNQGDEVKEQTFSGGTSQDTK 

ASESSKPWPDATYGTGSASRASAVSELSPRER 

SPALKSPLQSVWRRRSPRPSPVPKPSPPLSST 

SQMGSTLPSGAGYQSGTHQGQFDHGSGSLSP 

SKKSPVGKSPPSTGSTYGSSQKEESAASGGAA 

YTKRYLEEQKTENGKDKEQKQTNTDKEKIKE 

KGSFSDTGLGDGICMICSDSFAPKTDSEKPFRG 

SQSPKRYKLRDDFEKKMADFHKEEMDDQDK 

DKAKGRKESEFDDEPKFMSKVIGANKNQEEE 

KSGKWEGLVYAPPGKEKQRKTEELEEESFPE 

RSKKEDRGKRSEGGHRGFVPEKNFRVTAYK 

AVQEKSSSPPPRKTSESRDKLGAKGDFPTGKS 

SFSITREAQVNVRMDSFDEDLARPSGLLAQER 

KLCRDLVHSNKKEQEFRSIFQHIQSAQSQRSP 

SELFAQHIVTIVHHVKEHHFGSSGMTLHERFT 

KYLKRGTEQEAAKNKKSPEIHRRIDISPSTFRK 

HGLAHDEMKSPREPGYKAEGKYKDDPVDLR 

LDIERRKXHKERDLKRGKSRESVDSRDSSHSR 

ERSAEKTEKTHKGSKKQKXHRRARDRSRSSS 

SSSQS SHS YKAEEYTEETEEREESTTGFDKSRL 
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Prprfipfpri 

beginning 
nucleotide 
location 
correspond! 

no to "fircfr 

amino acid 
residue of 
peptide 

senuence 


nucleotide 
location 
corresponding 
to last amino 

aLIU I CM (JUG 

of peptide 
sequence 


/vrnmu aciu scijucxiivC ytx. — /vituiuic v^- v^-y sicn ic, 

D=Aspartic Acid, E=Glutamic Acid, 
F«Phenylalanine, G«Glycine, H^Histidine, 
Msoleucine, K«Lysinc, L^Leucine, 
M=Methionine„ N=Asparagine, P=Proline, 

(^fcs^ilntnm inp 1?— Aroininp Q^Qprinp 
Vf^\jiuuuuiiic, iv-wrgininc, o ocrinc, 

T=Threonine, V=Valine, W=Tryptophan, 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible 

nucleotide in^ertinn 














GTKDFVGPSERGGGRARGTFQFRARGRGWG 

RGNYSGNNNNNSNNDFQKRNREEEWDPEYT 

PKSKKYYLHDDREGEGSDKWVSRGRGRGAF 

PRGRGRFMFRKSSTSPKWAHDKFSGEEGEIE 

DDESGTFNREEKDNIOPTTE 


997 


2347 


A 


8398 


202 


552 


CPALGGRQDLQGTRLLWAHDSGVGGQKAKS 
KQENLESLEATGREEEGGQGPPVTTKGVLLA 
LLMAGLALQPGTALLCYSCKAQVSNEDCLQ 
VENCTQLGEQCWTARIREWGDDSRQA 


998 


2348 


A 


8400 


697 


301 


NPPSACTPGSCDSCSGRGRDLAFDSVWSTNN 

MSDPRRPNKVLRYKPPPSECNPALDDPTPDY 

MNLLGMIFSMCGLMLKLKWCAWVAVYCSFI 

SFANSRSSEDTKQMMSSFMLSISAWMSYLQ 

NPQPMTPPW 


999 


2349 


A 


8401 


93 


1126 * 


ASASHITSGHLRCFPGSEGVGTMARCFSLVLL 

VSKKANQQLNFTEAKEACRLLGLSLAGKDQ 

VETALKASFETCSYGWVGDGFVV1SR1SPNPK 

CGKNGVGVLIWKVPVSRQFAAYCYNSSDTW 

TNSCIPEIITTKDPIFNTQTATQTTEFIVSDSTYS 

VASPYSTIPAPTTTPPAPASTSIPRRKKLICVTE 

VFMETSTMSTETEPFVENKAAFKNEAAGFGG 

VPTALLVLALLFFGAAAGLGFCYVKRYVKAF 

PFTNKNQQKEM1ETKVVKEEKANDSNPNEES 


1000 


2350 


A 


8406 


2 


777 


KERCQFWKPMLSTVGSFLQDLQNEDKGIKT 
AAIFTADGNMISASTLMDILLMNDFKLVINKI 
AYDVQCPKREKPSNEHTAEMEHMKSLVHRL 
FTILHLEESQKKREHHLLEKIDHLKEQLQPLE 
QVKAGDSAHSEAKTSGLLWAGLALLSIQGGA 
LAWLTWWVYSWDIMEPVTYFITFANSMVFF 
AYFIVTRQDYTYSAVKSRQFLQFFHKKSKQQ 
HFDVQQYNKLKEDLAKAKESLKQARHSLCL 
QMQVEELNEKN 


1001 


2351 


A 


8410 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARG 
TGALLLRGSLLASGRAPRRAS SGLPRNTV VLF 
VPQQEAWWERMGRFHRILEPGLNILIPVLDR 

IPWnQT VPTVTMVT5T7AQ AVTT TYkTV/TI HTnr.V 

LYLRIMDPYKASYGVEDPEYAVTQLAQTTM 

RSELGKLSLDKVFRERESLNASTVDAINQAAD 

CWGIRCLRYEIKDIHVPPRVKESMQMQVEAE 

RRKRATVLESEGTRES AINV AEGKKQAQILAS 

EAEKAEQINQAAGEASAVLAKAKAKAEAIRI 

LAAALTQHNGDAAASLTVAEQYVSAFSKLA 

KDSNTILLPSNPGDVTSMVAQAMGVYGALT 

KAPVPGTPDSLSSGSSRDVQGTDASLDEELDR 

VKMS 


1002 


2352 


A 


8421 


134 


941 


NRENLLESRMMDPCSVGVQLRTTNECHKTY 

YTRHTGFKTLQELS SNDMLLLQLRTGMTXSG 

NNTICFHHVKIYIDRFEDLOKSCCDPFNIHKKL 

AKKNLHVTOLDDATFLSAKFGRQLVPGWKLC 

PKCTQIINGSVDVDTEDRQKRKPESDGRTAK 

ALRSLQFTNPGRQTEFAPETGKREKRRLTKN 

ATAGSDRQVIPAKSKVYDSQGLLIFSGMDLC 

DCLDEDCLGCFYACPACGSTKCGAECRCDRK 

WLYEQIEIEGGEIIHNKHAG 


1003 


2353 


A 


8427 


3 


1416 


TEWGLSGSCPGCSPLEPGSRGRGAAAWRILR 

CRRLPEPSPFLTQPNLAQSQPPAPVPVTDPSVT 

MHPAVFLSLPDLRCSLLLLVTWVFTPVTTEIT 
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amino acid 

residue of 

peptide 

sequence 
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nucleotide 
location 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A" Alanine C=Cystcine, 
D=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline > 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, 
Y=Tyrosine, X«Unknown, *==Stop codon, 
/=possible nucleotide deletion, \=possible 
nucleotide insertion 














SLDTENIDEILNNADVALVNFYADWCRFSQM 

LHPIFEEASDVIKEEFPNENQVVFARVDCDQH 

SDIAQRY1USKYPTLKLFRNGMMMKREYRG 

RSVKALADYIRQQKSDPIQEIRDLAEITTLDRS 

KRNIIGYFEQKDSDNYRVFERVANILHDDCAF 

LSAFGDVSKPERYSGDNIIYKPPGHSAPDMVY 

LGAMTNFDVTYNWIQDKCVPLVREITFENGE 

ELTEEGLPFLDLFHMKEDTESLEIFQNEVARQL 

ISEKGTINFLHADCDKFRHPLLHIQKTPADCP 

VIAIDSFRHMYVFGDFKDVLIPGKLKQFVFDL 

HSGKLHREFHHGPDPTDTAPGEQAQDVASSP 

PESSFQKLAPSEYRYTLLRDRDEL 


1004 


2354. 


A 


8432 


910 


387 


GLSRKLRAGFLPGFCRVSPCGSWWETLVKM 

ACAAARSPADQDRFICIYPAYLNNKKTIAEGR 

RIPISKAVENPTATEIQDVCSAVGLNVFLEKN 

KMYSREWNRDVQYRGRVRVQLKQEDGSLC 

LVQFPSRKSVMLYAAEMIPKLKTRTQKTGGA 

DQSLQQGEGSKKGKGKKKK 


1005 


2355 


A 


8453 


90 


530 


QSHETKMQSGTHWRVLGLCLLSVGVWGQD 
GNEEMGOITQTPYKVSISGTTVILTCPQYPGSE 
XL WQHNDKNIGGDEDDKNIGSDEDHLSLKEF 
SELEQSGYYVCYPRGSKPEDANFYLYLRARG 
NPGLQNRYHRLFREDHSKGHSQ 




2356 


A 


8458 


3 


3Q7 


AVQRIRHEMNIFRLTGDLSHLAAIVILLLKIW 
KTRSCAGISGKSQLLFALVFTTRYLDLFTSFIS 
LYNTSMKVWYAIHRNVFHLQCTGLWTLNLC 
QLCIFN 


i hat 
I Wf 


2357 


A 


8459 


43 


553 


GAGAGGDWAAMDKLKKVLSGQDTEDRSGL . 

SEVVEASSLSWSTRDCGFIACFAIGILCSLLGT 

VLLWVPRKGLHLFAVFYTFGNIASIGSTIFLM 

GPVKQLKRMFEPTRLIATIMVLLCFALTLCSA 

FWWHNKGLALIFCILQSLALTWYSLSFIPFAR 

DAVKKCFAVCLA 


1008 


2358 


A 


8462 


487 


150 


AQDIRSVHSLGQKSTFVKHFRTLSHLHGLPDP 
PPHWPPQERSPFSHPCMPSHRPQIPQLSNSGPS 
DPRWGCVGPSMPTSTCLPGAVEASTTKASLP 
KCPVDSSLPTPEACFL 


1009 


2359 


A 


8465 


134 


954 


ETRVKTSLELLRTQLEPTGTVGNTIMTSQPVP 
NETIIVLPSNVINFSQAEKPEPTNQGQDSLKKH 
LHAEIKVIGTIQILCGMMVLSLGIILASASFSPN 
FTQVTSTLLNSAYPFIGPFFFIISGSLS1ATEKRL 
TKLLVHSSLVGSILSALSALVGFIILSVKQATL 
NPASLQCELDKNNIPTRSYVSYFYHDSLYTTD 
CYTAKASLAGTLSLMLICTLLEFCLAVLTAVL 
RWKQAYSDFPGSVLFLPHSYIGNSGMSSKMT 
HDCGYEELLTS 


1 \H\J 




A 


QA/ZQ 

o4oo 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVA 
HRVALCHLAGCQEQAAWYHTLQILFFLVSAY 
FFSCPVPEFCYFPGSCDIVGHGHQIFHAFLSICT 

SFFFLAACSAATAALLRHKVKARLTKKDS 


1011 


2361 


A 


8478 


5 


409 


TELSQLEKAJffPADMGRRKSKRKPPPKKKMT 
GTLETQFTCPFCNHEKSCDVKMDRARNTGVI 
SCTVCLEEFQTPITCILGNLGFFQRVGRGLESG 
PCSSGPLCALVQGQSRPEEQVPPSDFCGVRRC 
RAGFQCQ 


1012 


2362 


A 


8481 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRM 
RMKYGGQEFWAI)LNAMSrVYETTEFDQLKR 
LSTPPSSNVNSIYHTVWKFFCRDHFGWREYPE 
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A m tnA q r*t / A -— « A Inning f~^ w —f ^trnf ainA 

Amino acia sequence ^/v— Alanine uysieine, 
D=Aspartic Acid, ENjlutamic Acid, 
F=Phenylalanine, GKHycine, H=«Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=ProIine ( 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possibIe 
nucleotide insertion 














O V LtvL 1 tl, Ci/vl N aiSAJ LfJVIj V JvT IVLIVI w in in ri I JUUlxNo 

FFRREIKRRPLFRSCFILLPYLQTLGGVPTQAP 

PPLEATSSSQnCPDGVTSANFYPETWVYMHP 

S QDFIQ VP V S AEDKS YRII YNLFHKTVPEFK YR 

ILQILRVQNQFLWEKYKRKKEYMNRKMFGR 

DRIINERHLFHGTSQDVVDGICKHNFDPRVCG 

KxlA l Mruyuo xr/USJvAo i orliNroisJvooMjV 

HFMFLAKVLTGRYTMGSHGMRRPPPVNPGS 

VTSDLYDSCVDNFFEPQIFVIFNDDQSYPYFVI 

QYEEVSNTVSI 


1013 




A 


Otuo 


o 


j i / 


TFTsTPHTPT I? OA WT-TPVrTi'MVXjl A APTPrifTRClT 
1JD1N UK 1 KJjiVsfA W rlCi V UUiN KivlA/VrJU^Vjor aUl< 

SRFLG W WFRQPVLVTQ SAAIVPVRTKKRFTP 

PIYQPKFKTEKEFMQHARKAGLVIPPEKSDRS 

IHLACTAG1FDAYVPPEGDARISSLSKEGLIER 

TERMKKTMASQVSIRRIKDYDANFKIKDFPE 

KAKDIFIEGSPLY 


1014 


2364 


A 


8501 


363 


17 


YIRTGYVYICnYAQLMYTYYIRTAYVYICILY 
AQLMYTYVLYTHSLCIHMYSIRTAYVY1C1TY 
AQIMYTYVFYTHRLC1HMYSIRTDYVYICILY 
AQLMYTYVFYTHSYMSDE 


1015 


2365 


A 


8504 


3 


2190 


NSSEHFSQAPQRLSFYSWYGSARLFRFRVPPD 

AVLLRWLLQVSRESGAACTDAE1TVHFRSGA 

PPVINPLGTSFPDDTAVQPSFQVGVPLSTTPRS 

NASVNVSHPAPGDWFVAAHLPPSSQK1ELKG 

LAPTCAYVFQPELLVTRWEISIMEPDVPLPQ 

TLLSHPSYLKVFVPDYTRELLLELRDCVSNGS 

LGCPVRLTVGPVTLPSNFQKVLTCTGAPWPC 

RLLLPSPPWDRWLQVTAESLVGPLGTVAFSA 

VAALTACRPRSVTIQPLLQSSQNQSFNASSGL 

LSPSPDHQDLGRSGRVDRSPFCLTNYPVTRED 

MDWSVHFQPLDRVSVRVCSDTPSVMRLRL 

NTGMDSGGSLTISLRANKTEMRNETWVACV 

NAASPFLGFNTSLNCTTAFFQGYPLSLSAWSR 

RANLIIPYPETDNWYLSLQLMCPENAEDCEQ 

AVVHVbl lI^YLVrLLNDLuriGQCLLLRRHS 

YLYASCSCKAGWRGWSCTDNSTAQTVAQQR 

AATLLLTLSNLMFLAPIAVSVRRFFLVEASVY 

AYTMFFSTFYHACDQPGEAVLCILSYDTLQY 

CDFLGSGAAIWVTILCMARLKTVLKYVLFLL 

VJ1LV Iftjyi oL,y^LiUtSJ\\j£¥i W INiVLLOi L/Lr AT V IM 

ASMWAYRCGHRRQCYPTSWQRWAFYLLPG 
VSMASVGIAIYTSMMTSDNYYYTHSIWHILL 
AGSAALLLPPPDQPAEPWACSQKFPCHYQIC 
KNDREELYAVT 


1016 


2366 


A 


8511 


1 


453 


KWYPSGPVRIPGRFYYKLPAGHRRCRMAPAK 

KGGEKKKGRSAINEVVTREYTINIHKRIHGVG 

FKXRAPRALKEIRKFAMKEMGTPDVRIDTRL 

NKAVWAKGIRNVPYRIRVRLSRKRNEDEDSP 

NKLYTLVTYVPVTTFKNLQTVNVDEN 


1017 


2367 


A 


8513 


54 




T FRTPASAHMAWTIfVOl PT AC*I X/fT VTr,QT7JT 
LiEiIX I -T r\ OrMJiVLri. W 1 xv I K^Lir Lir\\JL/IVLLj V 1 VJOlIN 1 

LSAKWADNFMAEGCGGSKEHSFQHPFLQAV 
GMFLGEFSCLAAFYLXRCRAAGQSDSSVDPQ 
QPFNPLLFLPPALCDMTGTSLMYVALNMTSA 
SSFQMLRGAVIIFTGLFSVAFLGRRLVLSQWL 
GILATIAGLVWGLADLLSKHDSQHKLSEVIT 
GDLLnMAQIIVAIQMVLEEKFVYKHNVHPLR 
AVGTEGLFGFVILSLLLVPMYYIPAGSFSGNP 
RGTLEDALDAFCQVGQQPLIAVALLGNISSIA 
FFNFAGISVTKELSATTRMVLDSLRTWIWAL 
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Armmn a/*i/4 ro/lUA»^a / A A Inning PEr\tctAmo 

/unino aciu sequence — /moiiiijc ^ysieincj 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine t G=Glycine, H=Histidine, 

M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 

nucleotide insertion 














SLALGWEAFHALQ1LGFLILL1GTALYNGLHR 
PLLGRLSRGRPLAEESEQERLLGGTRTPINDA 
S 


1018 


2368 


A 


8518 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALV 

VSGGIVGYVKTGSVPSLAAGLLFGSLAGLGA 

YQLYQDPRNVWGFLAATSVTFVGVMGMRS 

YYYGKFMPVGLIAGASLLMAAKVGVRMLM 

TSD 


1019 


2369 


A 


8526 


2 


1787 


VSAAAVNMEPPDAPAQARGAPRLLLLAVLL 

AAHPDAQAEVRLSVPPLVEVMRGKSVILDCT 

PTGTHDHYMLEWFLTDRSGARPRLASAEMQ 

GSELQVTMHDTRGRSPPYQLDSQGRLVLAEA 

QVGDERDYVCVVRAGAAGTAEAAARLNVF 

AKPEATEVSPNKGTLSVMEDSAQEIATSNSRN 

GNPAPKITWYRNGQRLEVPVEMNPEGYMTS 

RTVREASGLLSLTSTLYLRLRKDDRDASFHC 

AAHYSLPEGRHGRLDSPTFHLTLHYPTEHVQ 

FWVGSPSTPAGWVREGDTVQLLCRGDGSPSP 

E YTLr RLQDEQEEVLN VNLECjNLTLEG v rRG 

QSGTYGCRVEDYDAADDVQLSKTLELRVAY 

LDPLELSEGKVLSLPLNSRAWNCSVHGLPTP 

ALRWTKDSTPLGDGPMLSLSSITPDSNGTYVC 

EASLPTVPVLSRTQNFTLLVQGSPELKTAEIEP 

KADGSWREGDEVTLICSARGHPDPKLSWSQL 

GGSPAEPIPGRQGWVSSSLTLKVTSALSRDGI 

SCEASNPHGNKRHVFHFGTVSPQTSQAGVAV 

MAVAVSVGLLLLVVAVFYCVRRKGGPCCRQ 

RREKGAP 


1020 


2370 


A 


8530 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHS 

SPLLPHAMKSPFYRCQNTTSVEKGNSAVMGG 

VLFSTGLLGNLLALGLLARSGLGWCSRRPLR 

PLPSVFYMLVCGLTVTDLLGKCLLSPVVLAA 

YAQNRSLRVLAPALDNSLCQAFAFFMSFFGL 

SSTLQLLAMALECWLSLGHPFFYRRHITLRLG 

AT VAD\n/OACQT A TJPAT Dt?K Afycr±tfX*\ffWr*D/~* 

ALVArv V ciAroLArUALrrMOrlrlvr YLnj 

TWCFIQMVHEEGSLSVLGYSVLYSSLMALLV 
LATVLCNLGAMRNLYAMHRRLQRHPRSCTR 
DCAEPRADGREASPQPLEELDHLLLLALMTV 
LFTMCSLPVIYRAYYGAFKDVKEKNRTSEEA 

FIRPLRYRSRCSNSTNMESSL 


1021 


2371 


A 


8536 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPR 
KHDSGAADLERVTDYAEEKEIQSSNLETAMS 
VIGDRRSREQKAKQER 




Z3/Z 


A 

A 


0537 


y4 


541 


KJUiKKiuvivKJvMEA Y VrVroLLlJCCALIrLSV 
YFirTLSDLECDYINARSCCSKLNKWVIPELIG 
HTIVTVLLLMSLHWFIFLLNLPVATWNIYRYI 
MVPSGNMGVFDPTEIHNRGQLKSHMKEAMI 
KLGFHLLCFFMYLYSMILALIND 


1023 


2373 




8540 


26 


431 


RMMKCPOALLAIFWl T T ^WVSSFmCWn^PT 
SLWHEGDTVTLNCSYEVTNFRSLLWYKQEK 
KAPTFLFMLTSSGIEKKSGRLSSILDKKELSSIL 
NITATQTGDSAIYLCAVEAQCSLVTCSLYSNS 
TAEALQL 


1024 


2374 


A 


8544 


1731 


743 


GVRLRYSPIAVVMVGEAGRDLRRRRAVAVT 

AEKMAVLAPLIALVYSVPRLSRWLAQPYYLL 

SALLSAAFLLVRKLPPLCHGLPTQREDGNPCD 

FDWREVEILMFLSAIVMMKNRRSITVEQHIGN 

IPNffSKVAOTiXFFRLDIRMGLLYlTLCrVFLM 
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Amino acid sequence (A=AIanine C=Cysteine, 
ENAspartic Acid, E=Glutamic Acid, 
F=PhenylaIanine, G=Glycine, H*Histidine, 
Msoleucine, K=Lysine, L=Lcucine, 
M=Methionine, N=Asparagine t P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
X— Threonine, V = VaIine } W— Tryptophan, 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possiblc 
nucleotide insertion 














TCKPPLYMGPEYIKYFNDKTIDEELERDKRVT 
WIVEFFANWSNDCQSFAPIYADLSLKYNCTG 

i^iNr VJrv V U V vJi\. I lUVolJtvirwYdl DrL 1 JS.\^ L-r 1 

LILFQGGKEAMRRPQIDKKGRAVSWTFSEEN 
VIREFNLNELYQRAKKLSKAGDNPEEQPVAS 
TPTTVSDGENKJCDK 


1025 


2375 


A 


8546 


2194 


1707 


TVSFHKTMASLKCSTVVCVICLEKPKYRCPA 
CRVPYCSVVCFRKHKEQCNPETRPVEKKIRS 

AT T>TTVT , \71^'D\7CXTVT > »F\TM~\CT A T"M7T XT C TNCC 1? T\T> 

ALr IK. 1 VlU J VbNJsJJUDDi>lAUrLNbUbbbt)K 
VSLQNLKNLGESATLRSLLLNPHLRQLMVNL 
DQGEDKAKXMRAYMQEPLFVEFADCCLGIV 
EPSQNEES 




■Lo /O 


A 




1U/5 




VOMbLrAVfNL&VlLbUHWLLl 1 WuL/lVrbOo 

YAWANFTILALGVWAVAQRDSIDAISMFLGG 

LLATIFLDIVHISIFYPRVSLTDTGRFGVGMAIL 

SLLLKPLSCCFVYHMYRERGGELLVHTGFLG 

SSQDRSAYQTIDSAEAPADPFAVPEGRSQDAR 

GY 


1027 


2377 


A 


8557 


1 


340 


DFLGPASPQEEGGSESSTMTELETAMGMIIDV 
FSRYSGSEGSTQTLTKGELKVLMEKELPGFLQ 
SGKDKDAVDRXLKDLDANGDAQVDFSEFIVF 
VAAITSACHKYFEKAGLK 


1028 


2378 


A 


8569 


20 


963 


KMAATLGPLGS WQQ WRRCLS ARDGSRRLLL 

LLLLGSGQGPQQVGAGQTFEYLKREHSLSKP 

YQGEAPRPCFLRDWELQVHFKIHGQGKKNL 

HGDGLAIWYTKDRMQPGPVFGNMDKFVGLG 

VFVDTYPNEEKQQERVFPYISAMVNNGSLSY 

DHERDGRPTELGGCTAIVRNLHYDTFLVIRY 

VKRHLTIMMDDDGKHEWRDCIEVPGVRLPRG 

YYFGTSSITGDLSDNHDVISLKLFELTVERTPE 

bbJsJLHKD VrLra VUNMKLPbM i APLPPLbUL 

ALFLIVFFSLVFSVFAIVIGIILYNKWQEQSRK 

RFY 


1029 


2379 


A 


8572 


1 


578 


AAAASHRSRARSRPRRVSSGPAPRRAQSSAG 

RVASGLDSAPLCTMARALCRLPRRGLWLLLA 

HHLFMTTACQEANY GALLRELCLTQFQ VDM 

EAVGETLWCDWGRmSYRELADCTWHMAE 

KLGCFWPNAEVDRFFLAVHGRYFRS CPISGR 

AVRDPPGSILYPFIWPITVTLLVTALWWQS 

KRTEGIV 


1030 


2380 


A 


8574 


1352 


372 


DSSTVKGGSESRHLCLIPDLKGKARTREASSG 
aRTCGRK 1 bLCTbAK-aSWTYRSGRLS WQSIKG 
THLTITQALRQPLHRAPLLPGQLCWSPRPLEK 
NKAMGRPLLLPLLLLLQPPAFLQPGGSTGSGP 
S YL YGVTQPKHLS ASMGGS VEIPFSFY YP WEL 
AIVPNVRISWRRGHFHGQSFYSTRPPSIHKDY 
VNRLFLNWTEGQESGFLRISNLRKEDQSVYF 
CRVbLD J KRduRQv^LC^oIKIj 1 KL III QAVi 1 1 
TTWRPSSTTTIAGLRVTESKGHSESWHLSLDT 

AfRVAT AVAVT KTVTT Crl T PF T T T WWTJTJPKT; 

SRAPSSDF 


1031 


2381 


A 


8580 


905 


340 


RRTAGIYPCFPKPGRTRHALCSWLLLLTGQL 

AFDDFQESCAMMWQKYAGSRRSMPLGARIL 

FHGVFYAGGFAIVYYLIQKFHSRALYYKXAV 

EQLQSHPEAQEALGPPLNIHYLKL1DRENFVDI 

VDAKLK1PVSGSKSEGLLYVHSSRGGPFQRW 

HLDEVFLELKDGQQIPVFKLSGENGDEVKKE 


1032 


2382 


A 


8593 


2558 


96} 


RRRPRLLPGAEPCEPRVGPRRADMGCSAKAR 
WAAGALGVAGLLCAVLGAVMIVMVPSLIKQ 
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to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A — Alanine C— Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=»Phenylalanine, G-Glycine, H-Histidine, 
I=Isoleucinc, K=»Lysine, L^Leucine, 
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Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, V=possib!e 
nucleotide insertion 














QVLKNVRIDPS SLSFNMWKEIPIPFYLSV YFFD 

VMNPSE1LKGEKPQVRERGPYVYREFRHKSNI 

TFNNNDTVSFLEYRTFQFQPSKSHGSESDYIV 

MPNILVLGAAVMMENKPMTLKLIMTLAFTTL 

GERAFMNRTVGEIMWGYKDPLVNLINKYFP 

rVMPPPVrWPflT PAPT "KTM^rWfJI PT^PTPtVAMT 

SRIHLVDKWNGLSKVDFWHSDQCNMINGTS 
nniwiwppT7\4TPP^*jr ppy^ppaprsmkj myvp 

kJV^ivi vvrrx'ivii riiiJOi-idr i xj/a.\^i\oivjlxvjLi1vj i t^jz, 

SGVFEGIPTYRFVAPKTLFANGSIYPPNEGFCP 

CLESGIQNVSTCRFSAPLFLSHPHFLNADPVL 

AEAVTGLHPNQEAHSLFLDIHPVTGIPMNC&V 

KLQLSLYMKSVAGIGQTGKIEPWXPLLWFA 

ESGAMEGETLHTFYTQLVLMPKVMHYAQYV 

i i Ai HPVT T I VPVTPOTR<;fYPKPYT PW^QlfV 

GSKDKEAIQAYSESLMTSAPKGSVLQEAKL 


1033 


2383 


A 


8595 


595 


767 


AHLPDTLLLPPHSPTVPTPKSFQCSQKACFSRS 
FCLLLSLVSSSLVSLSLCPPLTQA 


1034 


2384 


A 


8597 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQ 
PMMQTIGQKYCMDPAVTAGVLSRKSPGDKIL 
VNMGDRTbMVQDrGoQArl bWiobaQVrQI 1 
E VLTTRITELQRRFPT WTPD QYLRG GLC A Y S G 
GAGYVRSSQDLSCDFCNDVLARAKYLKRHG 
F 


1035 


2385 


A 


8603 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADL 
SWDPMAFFTGLWGPFTCVSRVLSHHCFSTTG 

oJ^oAJa^JVIVI 1K.VKVV L/XN o/VLVJlN or I rlKAr tsx^l 

HVYKKNGVGKVGDQILLAIKGQKKKALIVG 
HCMPGPRMTPRFDSNNVVLIEDNGNPVGTRJ 
KTPIPTSLRKREGEYSKVLAIAQNFV 


1036 


2386 


A 


8606 


1 


562 


PTRAHSFDLCCSPCRRRLLGREEAGEEPTSPV 

TQYLQPRSPEECKMFACAKLACTPSLIRAGSR 

VAYRPISASVLSRPEASRTGEGSTVFNGAQNG 

VSQLIQREFQTSAISRDIDTAAKFIGAGAATVG 

VAGSGAGIGTVFGSLIIGYARNPSLKQQLFSY 

AILGFALSEAMGLFCLMVAFLILFAM 


1037 


2387 


A 


8615 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDT 

GMVAHINNSRLKAKGVGQHDNAQNFGNQSF 

EELRAACLRKGELFEDPLFPAEPSSLGFBCDLG 

PNSKNVQNISWQRPKDIINNPLFIMDGISPTD1 

CQGILGDCWLLAAIGSLTTCPKLLYRWPRG 

QSFKKNYAGHTffQIWQFGQWVWWDDRL 

PTKNDKLVFVHSTERSEFWSALLEKAYAKLS 

GSYEALSGGSTMEGLEDFTGGVAQSFQLQRP 

PQNLLRLLRKAVERSSLMGCSEEVTSDSELES 

MTDKMLVRGHAYSVTGLQDVHYRGKMETLI 

RVRNPWGRIEWNGAWSDSAREWEEVASDIQ 

MQLLHKTEDGEFWMSYQDFLNNFTLLEICNL 

TPDTLSGDYKSYWHTTFYEGSWRTGSSAGGC 

RNHPGTFWTNPQFKISLPEGDDPEDDAEGNV 

LYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEI 

FTNSREVSSQLRLPPGEYUIPSTFEPHRDADFL 

LRVFTEKHSESWELDEVNYAEQLQEEKVSED 

DMDQDFLHLFKIVAGEGKEIGVYELQRLLNR 

MAIKFKSFKTKGFGLDACRCMINLMDKDGSG 

KLGLLEFK1LWKKLKKWMDIFRECDQDHSGT 

LNSYEMRLVTEKAGIKLNNKVMQVLVARYA 

DDDLIIDFDSFISCFLRLKTMFTFFLTMDPKNT 

GHICLSLEQVLGEGWEGICR1APACPSTPPPPS 
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D=Aspartic Acid, E=Glutamic Acid, 
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/possible nucleotide deletion, Vpossible 
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SDVPGPASCPRLFPPWDLLPVSTVAADDHVGI 
EAL 


1038 


2388 


A 


8621 


3 


1494 


RSRMARAPLGVLLLLGLLGRGVGKNEELRLY 

HHLFNNYDPGSRPVREPEDTVTISLKVTLTNL 

ISLNEKEETLTTSVWIGIDWQDYRLNYSKDDF 

GGIETLRVPSELVWLPEIVLENNIDGQFGVAY 

DANVLVYEGGSVTWLPPAIYRSVCAVEVTYF 

PFDWQNCSLIFRSQTYNAEEVEFTFAVDNDG 

Js. 1 1NK1D1D 1 bAY 1 bNOb WAlDr CFGVIRRHH 

GGATDGPGETDVIYSLIIRRKPLFYVINIIVPCV 

LISGLVLLAYFLPAQAGGQKCTVSINVLLAQT 

VFLFLIAQKJPETSLSVPLLGRFLIFVMWATLI 

VMNCVIVLNVSQRTPTTHAMSPRLRHVLLEL 

LPRLLG SPPPPEAPRAASPPRRASS VGLLLRAE 

ELILKKPRSELVFEGQRHRQGTWTAAFCQSL 

GAAAPEVRCCVDAVNFVAESTRDQEATGEE 

VSDWVRMGNALDNICFWAALVLFSVGSSLIF 

LGAYFNRVPDLPYAPCIQP 


1039 


2389 


A 


8636 


1 


900 


PGRERPGGGGARRRPQHLPALLPSERPDCATL 

QAMENELPVPHTSSSACATSSTSGASSSSGCN 

NSSSGGSGRPTGPQISVYSG1PDRQTVQVIQQ 

ALHRQPSTAAQYLQQMYAAQQQHLMLQTA 

ALQQQHLSSAQLQSLAAVQQASLVSNRQGST 

SGSNVSAQAPAQSSSINLAASPAAAQLLNRA 

QSVNSAAASGIAQQAVLLGNTSSPALTASQA 

QMYLRAQMLIFTPTATVATVQPELGTGSPAR 

PPTPAQVQNLTLRTQQTPAAAASGPTPTQPVL 

PSLALKPTPGGSQPLPTPA 


1040 


2390 


A 


8645 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSF 

HEHRHQSGRCLSTGMAPNLKGRPRKKKPCPQ 

RRDSFSGVKDSNNNSDGKAVAKVKCEARSA 

LTKPKNNHNCKKVSNEEKPKVAIGEECRADE 

QAFLVALYXYMKERKTPIERIPYLGFKQINLW 

TMFQAAQKLGGYETITARRQWKHIYDELGG 

NPGSTSAATCTRRHYERLILPYERFIKGEEDKP 

LPPIKPRKQENSSQENENKTKVSGTKRTKHEIP 

K.SKKEKENAPKPQD AAEVS SEQEKEQETLISQ 

KSIPEPLPAADMKKKIEGYQEFSAKPLASRVD 

PEKDNETDQGSNSEKVAEEAGEKGPTPPLPSA 

PLAPEKDSALVPGASKQPLTSPSALVDSKQES 

KLCCFTESPESEPQEASFPRLPHHTGHRWQTR 

MRRRMTNCPPWQITLPTAP 


1041 


2391 


A 


8646 


113 


1492 


LLQEMCTKHPVLWGCFLLWNLYVSSSQTIYP 

GIKARITQRALDYGVQAGMKMIEQMLKEKK 

LPDLSGSESLEFLKVDYVNYNFSNIKISAFSFP 

NTSLAFVPGVGIKALTNHGTAN1STDWGFESP 

LFVLYNSFAEPMEKPILKNLNEMLCPIIASEVK 

ALNANLSTLEVLTKIDNYTLLDYSLISSPEITE 

NYLDLNLKGVFYPLENLTDPPFSPVPFVLPER 

oiN oiVLL, i ivji/vc/ 1 rrixoAor/vrlr lAvJVriNV XL,o 

TEEISNHFVQNSQGLGNVLSRIAEIYILSQPFM 
VRIMATEPPIENLQPGNFTLDIPASIMMLTQPK 
NSTVETJVSMDFVASTSVGLVILGQRLVCSLS 
LNRFRLALPESNRSNIEVLRFENILSSILHFGVL 
PLANAKLQQGFPLPNPHKFLFVNSDIEVLEGF 
LLISTDLKYETSSKQQPSFHVWEGLNLISRQW 
RGKSAP 


1042 


2392 


A 


8672 


538 


170 


ARRIARTRESKAAVSQDNVPALQPGKKKKLR 
LGGKKKKfKFFRLPKEFKKQLMYSPSNFKKM 
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nucleotide insertion 














TSLAGNTVQCLNKLKYVIYSAQYPAYGNITT 














LDMITSTDHVLEQDFWICFTFYSVKERQI 


1043 


2393 


A 


8688 


359 


17 


GLKTRAPATPTFQREVLGPAKQDMQRRCPRI 
GLMTSLLKPIKRRWRDYKRWKSGGFTGESC 
HHADTLGDRGGLQGDHSELLQWQKRILRTE 
GEPSPKYISKNIFPICSYITGFL 


1044 


2394 


A 


8718 


292 


1490 


GTVKTSVATPITAGHSCSSGGVLQVKSPATQS 
GFKFTSKMEDFNMESDSFEDFWKGEDLSNYS 
YSSTLPPFLLDAAPCEPESLEINKYFVV1IYAL 

VT7T T QT T fTMQT \/TV/fT \/TI VQDVfVPCVTnWl 1 

V r L.bbijLuJN oL> V ML V 1L. I oK V UKo V 1 DV YLJL 

NLALADLLFALTLPIWAASKVNGWIFGTFLC 

KVVSLLKEVNFYSGILLLACISVDRYLAIVHA 

TRTLTQKRYLVKF1CLS1WGLSLLLALPVLLFR 

RTVYSSNVSPACYEDMGNNTANWRMLLRIL 

PQSFGFIVPLLIMLFCYGFTLRTLFKAHMGQK 

HRAMRVIFAVVLIFLLCWLPYNLVLLADTLM 

RTQVIQETCERRNHIDRALDATE1LGILHSCLN 

PLIYAFIGQKFRHGLLKILAIHGLISKDSLPKDS 

RPSFVGSSSGHTSTTL 


1045 


2395 


A 


8724 


254 


3184 


FRANbAITVANRRGAQGGKMHTCCPPVTLEQ 

DLHRKMHSWMLQTLAFAVTSLVLSCAETIDY 

YGEICDNACPCEEKDGILTVSCENRGIISLSEIS 

PPRFP1YHLLLSGNLLNRLYPNEFVNYTGASIL 

HLGSNVIQDIETGAFHGLRGLRRLHLNNNKL 

ELLRDDTFLGLENLEYLQVDYNYISVIEPNAF 

GKLHLLQVLILNDNLLSSLPNNLFRFVPLTHL 

DLRGNRLKLLPYVGLLQHMDKWELQLEEN 

PWNCSCELISLKDWLDSISYSALVGDVVCETP 

FRLHGRDLDEVSKQELCPRRLISDYEMRPQTP 

LSTTGYLHTTPASVNSVATSSSAVYKPPLKPP 

KGTRQPNKPRVRPTSRQPSKDLGYSNYGPSIA 

YQTKSPVPLECPTACS CNLQISDLGLKVNCQE 

RKIESIAELQPKPYNPKKMYLTENYIAVVRRT 

DLLEATGLDLLHLGNNRISMIQDRAFGDLTN 

LRRLYLNGNRIERLSPELFYGLQSLQYLFLQY 

NLIREIQSGTFDPVPNLQLLFLNNNLLQAMPS 

GVFSGLTLLRLNLRSNHFTSLPVSGVLDQLKS 

LIQIDLHDNPWDCTCDIVGMKLWVEQLKVG 

VLVDEVICKAPKKFAETDMRSIKSELLCPDYS 

DVWSTPTPSSIQVPARTSAVTPAVRLNSTGA 

Jr AoLUAvjuUAoo V r Lo V LlLoLLL Vr LNlb Vr V A 

AGLFVLVMKRRKKNQSDHTSTNNSDVSSFN 

MQYSVYGGGGGTGGHPHAHVHHRGPALPK 

VKTPAGHVYEYIPHPLGHMCKNPIYRSREGN 

SVEDYKDLHELKVTYSSNHHLQQQQQPPPPP 

OOPOOOPPPOI OI OPGFFFRRFSVTHT RSPAYQ 

VSTIEPREDLLSPVQDADRFYRGILEPDKHCST 
TP AGN SLPE YPKFPC SP AA YTF SPN YDLRRPH 
OYLHPGAGDSRLREPVLYSPPSAVFVFPTsmNF 
YLELKAKLNVEPDYLEVLEKQTTFSQF 


1046 


2396 


A 


8736 


28 


452 


SPSAAGGLAWVSLALGSGSRGRDHSGSGVGT 

AMAGALVRKAADYVRSKDFRDYLMSTHFW 

GPVANWGLPIAAJNDMKKSPEIISGRMTFALC 

CYSLTFMRFAYKVQPRNWLLFACHATNEVA 

QLIQGGRLIKHEMTKTASA 


1047 


2397 


A 


8741 


673 


924 


ALPGTPQQTVTLNTDGKVKSFTSPHSNPNLPP 
AKFFTSLQSLNWSSHLPPSPATESVGKRGNAK 
PPTTKLLHSSPLWNFFAQQL 


1048 


2398 


A 


8747 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKR 
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PrpHi r+pH 
n cuii-icu 

beginning 
nucleotide 
location 
correspondi 
ng to first 
amino acid 
residue of 
peptide 
sequence 


rlCUlLLCU C11L1 

nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Aminn neirl ^wiuptipp f A=Alfininp f^fvitpinp 

D=Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G=Glycine, H=»Histidine, 
Msoleucine, K=Lysine, L-Leucine, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=*possible 
nucleotide insertion 














VAVPNGQPPSAARYMPREVPPRFRCQQDHK ' 

VLLKRGQPPPPSCMLLGGGAGPPPCTAPGAN 

PNNAQVTGALLQSESGTAPDSTLGGAAASNY 

ANSTWGSGASSNNGTSPNP1H1WDKVIVDGS 

DMEEWPCIASKDTESSSENTTDNNSASNPGSE 

KSTLPGSTTSNKGKGSQCQSASSGNECNLGV 

WKSDPKAKSVQSSNSTTENNNGLGNWRNVS 

GQDRIGPGSGFSNFNPNSNPSAWPALVQEGTS 

RKGALETDNSNSSAQVSTVGQTSREQQSKME 

NAGVNFWSGREQAQIHNTDGPKNGNTNSL 

NLSSPNPMENKGMPFGMGLGNTSRSTDAPSQ 

STGDRKTGSVGSWGAARGPSGTDTVSGQSNS 

GNNGNNGKEREDS WKGAS VQKSTG SKNDS 

WDNNNRSTGGSWNFGPQDSNDNKWGEGNK 

MTSGVSQGEWKQPTGSDELKIGEWSGPNQPN 

SSTGAWDNQKGHPLLENQGNAQAPCWGRSS 

SSTGSEVEGQSTGSNHKAGSSDSHNSGRRSY 

RPTHPDCQAVLQTLLSRTDLDPRVLSNTGWG 

QTQIKQDTVWDIEEVPRPEGKSDKGTEGWES 

AATQTKNSGGWGDAPSQSNQMKSGWGELS 

ASTEWKDPKNTGGWNDYKNNNSSNWGGGR 

PDEKTPSSWNENPSKDQGWGGGRQPNQGWS 

SGKNGWGEEVDQTKNSNWESSASKPVSGWG 

EGGQNEIGTWGNGGNASLASKGGWEDCKRS. 

PAWNETGRQPNSWNKQHQQQQPPQQPPPPQ 

PEASGSWGGPPPPPPGNVRPSNSSWSSGPQPA 

TPKDEEPSGWEEPSPQSISRKMDIDDGTSAWG 

DPNSYNYKNVNLWDKNSQGGPAPREPNLPTP 

MTSKSASDSKSMQDGWGESDGPVTGARHPS 

WEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMG 

LLSQTEDNPSSK3VIDLSVGSLSDKKFDVDKRA 

MNLGDFNDIMRKDRSGFRPPNSKDMGTTDS 

GPYFEKGGSHGLFGNSTAQSRGLHTPVQPLN 

SSPSLRAQVPPQFISPQVSASMLKQFPNSGLSP 

GLFNVGPQLSPQQIAMLSQLPQJPQFQLACQL 

LLQQQQQQQLLQNQRKISQAVRQQQEQQLA 

RMVSALQQQQQQQQRQPGMKHSPSHPVGPK 

PHLDNMVPNALNVGLPDLQTKGPIPGYGSGF 

SSGGMDYGMVGGKEAGTESRFKQWTSMME 

GLPSVATQEANMHKNGAIVAPGKTRGGSPY 

NQFDIIPGDTLGGHTGPAGDSWLPAKSPPTNK 

IGSKSSNASWPPEFQPGVPWKGIQNIDPESDP 

YVTPGSVLGGTATSPIVDTDHQLLRDNTTGS 

in ooi./ in i oLroruAwr i o/voutNor i in v no 1 o™s. 

FPDYKSTWSPDPIGHNPTHLSNKMWKNHISS 

RNTTPLPRPPPGLTNPKPSSPWSSTAPRSVRG 

WGTQDSRLASASTWSDGGSVRPSYWLVLHN 

LTPQIDGSTLRTICMQHGPLLTFHLNLTQGTA 

LIRYSTKQEAAKAQTALHMCVLGNTT1LAEF 

ATDDEVSRFLAQAQPPTPAATPSAPAAGWQS 

LETGQNQSDPVGPALNLFGGSTGLGQWSSSA 

GGSSGADLAGASLWGPPNYSSSLWGVPTVED 

PHRMGSPAPLLPGDLLGGGSDSI 


1049 


2399 


A 


8748 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTF 
LPPSSLPPFLQIVDSSSSACTLDSFFPFLAPWDS 
PQDCGFKDHQPLTLQALTVELARWTLMLLLS 
TAMYG AHAPLL ALCHVDGRVPFRPS S A VLLT 
ELTKLLLCAFSLLVGWQAWPQGPPPWRQAA 
PFALSALLYGANNNLVIYLQRYMDPSTYQVL 
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CPf\ TT-* 
OE,\J 11/ 

NO: of 
nucl- 
eotide 
seq- 
uence 


cpn to 
NO: of 
peptide 
seq- 
uence 


IVLCl 

hod 


ID NO: 
in 

USSN 
09/496 
914 


FIcUlClCU 

beginning 
nucleotide 
location 
correspondi 
ng to first 
amino acid 
icaiuuc ut 
peptide 
sequence 


rreuicieu cnu 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 


rtjninu aciu dctjuence — rtiaiiiiie i^A^ysieiiie, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H^Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M^Mcthionine, N=Asparagine, P=Proline, 
Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, 

i ™- 1 yruainc, yv — uiiftjiuwii, "~oiup i>uuuu, 

/=possible nucleotide deletion, \=possible 
nucleotide insertion 














ShfLKIGSTAVLYCLCLRHRLSVRQGLALLLL 

MAAGACYAAGGLQVPGNTLPSPPPAAAASP 

MPLHITPLGLLLL1LYCLISGLSSVYTELLMKR 

QRLPLALQNLFLYTFGVLLNLGLHAGGGSGP 

GLLEGFSGWAALWLSQALNGLLMSAVMKH 

GSSITRLFWSCSLWNAVLSAVLLRLQLTAA 

FFLATLLIGLAMRLYYGSR 


1050 


2400 


A 


8758 


3 


1660 


WVSSMGFEELLEQVGGFGPFQLRNVALLALP 

RVLLPLHFLLPIFLAAVPAHRCALPGAPANFS 

HQDVWLEAHLPREPDGTLSSCLRFAYPQALP 

NTTLGEERQSRGELEDEPATVPCSQGWEYDH 

SEFSSTIATESQWDLVCEQKGLNRAASTFFFA 

GVLVGAVAFGYLSDRFGRRRLLLVAYVSTLV 

LGLASAASVSYVMFAITRTLTGSALAGFTIIV 

MPLELE WLDVEHRTVAGVLS STFWTGGVML 

LAL VCj YLiKD W R W LLL A VTLPG ArGJLLoL W W 

VPESARWLLTQGHVKEAHRYLLHCARLNGR 

PVCEDSFSQEAVSKVAAGERWRRPSYLDLF 

RTPRLRHISLCCVWWFGVNFSYYGLSLDVS 

GLGLNVYQTQLLFGAVELPSKLLVYLSVRYA 

GRRLTQAGTLLGTALAFGTRLLVSSDMKSWS 

TVLAVMGKAFSEAAFTTAYLFTSELYPTVLR 

QTGMGLTALVGRLQGSLAPLAALLDGVWLS 

LPKLTYGGIALLAAGTALLLPETRQAQLPETI 

QDVERKSAPTSLQEEEMPMKQVQN 


1051 


2401 


A 


8759 


515 


1625 


EIRTPVAVSSAPSGDSEGDEEETTQDEVSSHTS 
EEDGGVVKVEKELENTEQPVGGNEWEHEV 

TVVTT X70T"\DT T "C T PA/^DT /~i/~\T T"%/T^ C T> CAT T A T_T 1 / 

I GNLNo^LLcLCi^j^LC^LUCGbRiiQLlAHV 

YQHTAAWSAKSYMCPVCGRALSSPGSLGR 

HLLIHSEDQRSNCAVCGARFTSHATFNSEKLP 

EVLNMESLPTVHNEGPSSAEGKDIAFSPPVYP 

AGILLVCNNCAAYRKLLEAQTPSVRKWALRR 

QNEPLEVRLQRLERERTAKKSRRDNETPEERE 

VRRMRJDREAKRLQRMQETDEQRARRLQRDR 

EAMRLKRANETPEKRQARLIREREAKRLKRR 

LEKMDMMLRAQFGQDPSAMAALAAEMNFF 

QLPVSGVELDSQLLGICMAFEEQNSSSLH 


1052 


2402 


A 


8763 


1106 


70 


RHGHGGRDRRGGGRVARPGGLGRYPGRGAA 
ASLVFVPTRRRSGPSGTASVAAMAYHSGYGA 

PATGADVAFSVNHLLGDPMANVAMAYGSS1 

ASHGKDMVHKELHRFVSVSKLKYFFAVDTA 

YVAKKLGLLVFPYTHQNWEVQYSRDAPLPP 

RQDLNAPDLYIPTMAF1TYVLLAGMALGIQK 

RFSPEVLGLCASTALVWVVMEVLALLLGLYL 

ATVRSDLSTFHLLAYSGYKYVGMILSVLTGL 

LFGSDGYYVALAWTSSALMYFIVRSLRTAAL 

npr^cnvmriD\rDP hut <*m vt tt ha a a codt nv 
Or JJoJvLuljr V rKl^KJLl^Li I L 1 LUAAAr OxT.ll Y 

WLTFHLVR 


1053 


2403 


A 


8768 


2 


712 


RPPRV WYPELRELS AAAPR WSHRTAPGIMVF 

YFTSSSVNSSAYTIYMGKDKYENEDLIKHGW 

PEDIWFHVDKLSSAHVYLRLHKGENIEDIPKE 

VLMDCAHLVKANSIQGCKMNNVNVVYTPW 

SNLKKTADMDVGQIGFHRQKDVKIVTVEKK 

VNEILNRLEKTKVERFPDLAAEKECRDREER 

NEKKAQIQEMKKREKEEMKKKREMDELRSY 

SSLMKVENMSSNQDGND SDEFM 


1054 


2404 


A 


8769 


344 


527 


REATTLACRNSCWVFSRCSLGACKPTVCSMP 
SLSRQGSQTLCLRLAEYCMESVDSQR1XLS 
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SEQ ID 
NO: of 
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eotide 
seq- 
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SEQ ID 
NO: of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 
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beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, 
D=»Aspartic Acid, E=Glutamic Acid, 
F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proiine, 
Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, 
Y=*Tyrosine, X«Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 


1055 


2405 


A 


8770 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEK 

KMLKCVWGDGAVGKTCLLMSYANDAFPEE 

YVPTVFDHYAVTVTVGGKQHLLGLYDTAGQ 

EDYNQLRPLSYPNTDVFLICFSWNPASYHNV 

QEEWVPELKDCMPHVPYVLIGTQIDLRDDPK 

XLARLLYMKEKPLTYEHGVKLAi^IGAQC 

ECSALTQKGLKAVFDEAILTIFHPKKKKKRCS 

EGHSCCSI1 


1056 


2406 


A 


8773 


261 


332 


NPRIQLSGNSCCAGSCRVWLSEQ 


1057 


2407 


A 


8778 


3 


477 


PAGIRHEQARGADRMGKCRGLRTARKLRSH 
RRDQKWHDKQYKKAHLGTALKANPFGGAS 
HAKGIVLEKVGVEAKQPNSAIRKCVRVQLIK 
NGKKITAFVPNDGCLNF1EENDEVLVAGFGR 
KGHAVGDIPGVRFKVVKVANVSLLALYKGK 
KERPRS 


1058 


2408 


A 


8808 


171 


881 


PGLSQEPSGSMETWIVAIGVLATIFLASFAAL 
VLVCRQRYCRPRDLLQRYD SKPI VDLIGAME 
TQSEPSELELDDVVITNPHIEAILENEDWIEDA 
SGLMSHCIA1LKICHTLTEKLVAMTMGSGAK 
MKTSASVSDIIVVAKRISPRVDDWKSMYPPL 
DPKLLDARTTALLLSVSHLVLVTRNACHLTG 
GLDWIDQSLSAAEEHLEVLREAALASEPDKG 
LPGPEGFLQEQSAI 


1059 


2409 


A 


8809 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWC 

EGPRMLSWCPFYKVLLLVQTAIYSWGYASY 

LVWKDLGGGLGWPLALPLGLYAVQLTISWT 

VLVLFFTVHNPGLALLHLLLLYGLWSTAJLI 

WHPINKXAALLLLPYLAWLTVTSALTYHLWR 

DSLCPVHQPQPTEKSD 


1060 


2410 


A 


8810 


304 


381 


PKLSVYPLQSHHCLSEPFQSLVCCLA 


1061 


2411 


A 


8820 


1673 


848 


SCKTENLLEMWWFQQGLSFLPSALVIWTSAA 

FIFSYITAVTLHHIDPALPYISDTGTVAPEKCLF 

GAMLNIAAVLCIATIYVRYKQVHALSPEENVI 

IKLNKAGLVLGELSCLGLSIVANFQKTTLFAA 

HVSGAVLTFGMGSLYMFVQTILSYQMQPKIH 

GKQVFWIRLLLVIWCGVSALSMLTCSSVLHS 

GNFGTDLEQKXHWNPEDKGYVLHM1TTAAE 

WSMSFSFFGFFLTYIRDFQKISLRVEANLHGL 

TLYDTAPCPINNERTRLLSRDI 


1062 


2412 


A 


8824 


1 


763 


GGAPPASVPARESPVSGAQGSSRTRGHKRAA 

GARAPQLCSSWQRRSAPAMSRGLQLLLLSCA 

YSLAPATPEVKVACSEDVDLPCTAPWDPQVP 

YTVSWVKLLEGGEERMETPQEDHLRGQHYH 

QKGQNGSFDAPNERPYSLjEClRNTTSCNSGTYR 

CTLQDPDGQRNLSGKVILRVTGCPAQRKEET 

FKKYRAEIVLLLALVIFYLTLIIFTCKFARLQSI 

FPDFSKAGMERAFLPVTSPNKHLGLVTPHKT 

ELV 


1063 


2413 


A' 


8826 


147 


627 


CETSTSSAGHAPCRHAAQGPPAEPTGLRLCSE 

HQRLHAWFFUPRRPSLWPPKNGKWHSGKRT 

AGGRPQRRPSRRQSQRPSAWSGSPRMHSPGQ 

KCSLMCPHRSQDSLSTAIFQRSPGANTGRALH 

CVLSKEMKSVQRSLGLSRIHLQSKRIOIHFVL 

TR 


1064 


2414 


A 


8835 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMIDE 

LNKQVSELSQLYKEAQAELEDYRKRKSLEDV 

TAEYMKAEHEKLMQLTNVSRAKAEDALSE 

MKSQYSKVLNELTQLKQLVDAQKENSVSITE 

HLQVITTLRTAAKEMEEKISNLKEHLASKEVE 
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jEiK^ ID 

NO: of 
nucl- 
eotide 
seq- 
uence 


cpn in 

OJDl^ ID 

NO: of 
peptide 
seq- 
uence 


Met 
hod 


ID NO: 
in 

USSN 
09/496 
914 


rrctiicicu 
beginning 
nucleotide 
location 
correspond i 
ng to first 
amino acid 
residue of 

nentidft 

sequence 


rreuicieti enu 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


ruiunu ouiu sequence ^/v — /viainuc c^_-yaiciiie, 
D=Aspartic Acid, E=GIutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
HIsoleucine, K^Lysine, L«Leucine, 
M=Methionine, N=Asparagine J P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 

^nosiihle miclfvitiHp Helptinn Wnnwihlp 

nucleotide insertion 














VAKLEKQLLEEKAAMTDAMVPRSSYEKLQS 
SLESEVSVLASKLKESVKEKEKVHSEWQIRS 
EVSQVKREKEN1QTLLKSKEQEVNELLQKFQ 
QAQEELAEMKRYSESSSKLEEDKDKKINEMS 
KEVTKLKEALNSLSQLSYSTSSSKRQSQQLEA 

LYAVQGQMDEDVQKVLKQILTMCKNQSQK 
K 


1065 


2415 


A 


8841 


3 


663 


AAATAASLSPRGCRLRTPS SD VGPSRAPPPS A 

APLPTGRAQMSPSGRLCLLTIVGLILPTRGQTL 

KDTTS SSS ADATIMDIQVPTRAPD AV YTELQP 

TSPTPTWPADETPQPQTQTQQLEGTDGPLVT 

DPETHKSTKAAHPTDDTTTLSERPSPSTDVQT 

DPQTLKPSGFHEDDPFFYDEHTLRKRGLLVA 

AVLFJTGIIILTSGKCRQLSRLCRNHCR 


1066 


2416 


A 


8853 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFG 

RRRRRGRWSRKKMSLKSERRGIHVDQSDLL 

CKKGCGYYGNPAWQGFCSKCWREEYHKAR 

QKQIQEDWELAERLQREEEEAFASSQSSQGA 

QSLTFSKFEEKKTNEKTRKVTTVKKFFSASSR 

VGSKKEIQEAKAPSPSINRQTSIETDRVSKEFIE 

FLKTFHKTGQEIYKQTKLFLEGMHYKRDLSIE 

JbV^bbCAlJUr YriN V AJKKMvf 1 KvjK YrriiKVEKJ 

MDQIEKY1MTRLYKYVFCPETTDDEKKDLAI 

OKPTPAT R WVTPniVTT PVPVWPTYTPFV^rHV/W 

KITKNEP AS ADDFLPTLT YTVLK GNPPRL O SNI 
QYITRFCNPSRLMTGEDGYYFTNLCCAVAFIE 
KLDAQSLNLSQEDFDRYMSGQTSPRKQEAES 
WSPDACLGVKQMYKNLDLLSQLNERQERIM 
NEAKKLEKDLIDWTDGIAREVQDIVEKYPLEI 
KPPNQPLAAIDSENVENDKLPPPLQPQVYAG 


1067 


2417 


A 


8855 


1372 


1513 


SNMREVGCGWLVPVIPAFWEAEVGGSLEARS 
LRQAWATKQDPISKKK 


1068 


2418 


A 


8856 


1530 


1583 


PCRPGMECNSMISVHCNL 


1069 


2419 


A 


8857 


1530 


1583 


PCRPGMECNSMISVHCNL 


1070 


2420 


A 


8866 


293 


1675 


PYPQGGYPQGPYPQEGYPQGPYPQGGYPQGP 

YPQSPFPPNPYGQPQVFPGQDPDSPQHGNYQ 

EEGPPSYYDNQDFPATNWDDKSIRQAFIRKVF 

LVLTLQLSVTLSTVSVFTFVAEVKGFVRENV 

WTYYVSYAVFFISLIVLSCCGDFRRKHPWNL 

VAT QVT TA^T QVA/fVfTMTAQPWJTP A VTKjf AVP, 
V /\L#0 V Jj 1 ZxoIjO I IVi V VJlVLL/\or I IN 1 H/\ V JlIVTrt. V 

JTTAVCFTVVIFSMQTRYDFTSCMGVLLVSM 

VVLFIFAILCIFIRNRILEIVYASLGALLFTCFLA 

VDTQLLLGNKQLSLSPEEYVFAALNLYTDUNI 

PT VTT TTTOP ATf P*PQQQQT PPT BWHOWPOPPP 

WHGSASCTSPLSCPQAQPREKDASLQPSCMY 

TADTSIWTRCGHSMAPLVLPPPPRGTKATFPC 

HLLSTHCCMSPVCQPTPGTGGSTRSRGEGLSQ 

EVRVHVFPPVPAPQPGVEHPSPPPHPPGVLPS 

GDMRSGGLIPVLSPE 


1071 


2421 


A 


8868 


2 


358 


ARGNTLYHLPRLCRKLNLRWFSASTLYDVQH 
DDKMGSNTFFKRNDCRYVMISCKADMAYDN 
VRHPFMI* S1AKL1MEETYLNIIKAVYDRPTASII 
LNGEKLKVFPVRSGT*QGCSVWP 


1072 


2422 


A 


8870 


33 


658 


MESVLSKYEDQ1TIFTDYLEEYPDTDELVWIL 
GKQHLLKTEKSKLLSDISARLWFTYRRKFSPI 
GGTGPSSDAGWGCMLRCGQMMLAQALICRH 
LGRDWSWEKQKEQPKEYQRILQCFLDRKDC 
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illy \XJ 
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nucl- 
eotide 
seq- 
uence 


NO: of 
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seq* 
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hod 
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in 
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nucleotide 
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flminn nriH 
CU11J11U al>lU 
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peptide 

sequence 


Predicted end 
nucleotide 
location 
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to last amino 
acid residue 

sequence 


Amino acid sequence (A— Alanine C == Cysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
^Phenylalanine, GKjlycine, H=Histidine, 
i lauicuciiic, iv. juyaiiic, i-'Cut/iiiv, 
M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Seriiie, 

T—Threoninp V=ValiTip W=Tnmtnnhnn 
i " i in cuuuic, v — valine, w - •! ryptopiitui^ 

Y=Tyrosine, X=Unknown, **=Stop codon, 
/=possible nucleotide deletion, V=possiblc 
nucleotide insertion 














O I Jllly IVLrV 1V1 VJ V \JILvJi\.G.L\J.C> VV V -UvJJT IN 1 V \J\\g 

GV*KNLA\LFDEW\NSLGLVYVSM\DNPSGSIA 
RFPKKLCRVLPIASADTAGLTGP 


1073 


2423 


A 


8879 


146 


412 


DFS V* GDVDIEVTCPICLQLLTEPLSLNCGLRL 
♦QVCITA*IKESVnSGG*SSSPVCHTTFQPANL 
RTSRYLPT* SIKSLGPDEPQEG 


1074 


2424 


A 


8884 


67 


435 


HLQGRSIRTLQLTGENEKNCEVSERIRRSGPW 
KEISFGDYICHTFQGDCWADRSPLHEAAAHG 
RLLALKTL1AQGVNVKLWTL/DRVSSLHEACL 
♦GPVACAKPYWKMVPRHGGTVTGPPLLMV 


1075 


2425 


A 


8896 


1294 


248 


RSGDRNGLTHQLGGLSQGSRNQSYRSRSRSR 

SRERPSAPRGIPFASASSSVYYGSYSRPYGSDK 

r w PoLLIJKERElibLRQKKLSERERIGELG APE 

VWGLSPKNPEPDSDEHTPVEDEEPKKSTTSAS 

TSEEEKXKXSSRSKERSKXRRXKKSSKRKHK 

KYSEDSDSDSDSETDSSDEDNKRRAKKAKKK 

EKKKKHRSKKYKKKRSKKSRKESSDSSSKES 

QEEFLENPWKDRTKAEEPSDLIGPEAPKTLTS 

QDDKPLNYGHALLPGEGAAMAEYVKAGKRI 

rKRCr JilCrLTR* RNCHHLN AQ VM* * WS RHRR 

MEAVRTAKREPESTVLMRREPLHPFNPRRET 

KERE 


1076 


2426 


A 


8899 


146 


789 


GRSTEAEKEPAFDERTGKGRRLPRAGEFHG*E 
* Artrr (jrrKo r Q V 3KJvMrx.il VPFOARKHPFSGKS 
FYLDLPAGKNLQFLTGAIQQLGGVIEGFLSKE 
VSYIVSSRREVKAESSGKSHRGCPSPSPSEVR 
v c 1 o am v ur iSAJorir Kr oKJsx V Do YrLoKviKxi 
LLQKAIRNQK* *CTVQQLSHCRLY\GEKTTAK 
RSQREHVQQQSQEHGKWPDLKGPR 


1077 


7/197 


A 
r\ 


soni 




i 
j 


a vin a "vwirvoi \irovvr\QrwrKjrLrci r di/dpu? 
AISJLj A YK i ll^JcJL W KNJvl^ ou V Mnr JJLK V RU W 

QYPALHRAGTEWQLSALHRAPRSTQPDKAC 

RLGYKAKQGYIIYRICVRRGGWKCPVPKAVT 

\YGKPVHHGVN*LKFAQSLQSVAEEQ 


1078 


2428 


A 


8905 


536 


781 


ACPAENREVPEMAAGQAPHAGPGAGPGQPA 
PALPFAATPGSRGQALCRGGRRRQHLHGPLH 
RP+QAAPALHAGCQLAPHPPT 


1079 


2429 


A 


8912 


121 


376 - 


NLIWKLCVTERRLVILDNYDLASE^EANKYI 
CNRHQFKPGQDKYFTLGLPTGSTPL+CYPKLI 
EYNKNGHLSFKYVKTFSMDEY 


1080 


2430 


A 


8920 


381 


1788 


SSESPSDPGRMAMTWIVFSLWPLTVFMGHIG 

GHSLFSCEPITLRMCQDLPYNTTFMPNLLNHY 

DQQTAALAMEPFHPMVNLDCSRDFRPFLCAL 

YAPICMEYGRVTLPCRRLCQRAYSECSKLME 

MFGVPWPEDMECSRFPDCDEPYPRLVDLNLA 

(jEFrEUAPVAVQRDYGFWCPRELKlDPDLGY 

SFLHVRDCSPPCPNMYFRREELSFARYFIGLIS 

nCLSATLFTFVTFLEDVTRFRYPERPIKCYAV 

WHMMVSLEFF\IGFLLEDRVACNA\SIPAQYKA 

o L V 1 ^UorlNJvAt,! MLrMiLYrr 1 MAGSYWW 

VlLTITWFlJVAVPKWGSEAIEKKALLFHASA 

WGIPGTLTIILLAMNKJEGDNISGVCFVGLYD 

VDALRYFVLAPLCLYVWGVSLLLAGIISLNR 

VRJEIPL*KENQDKLVKFMIRIGVFSILYLVPLL 

WIGCYFYEQAYRGIWETTWIQERC 


1081 


2431 


A 


8922 


56 


420 


EERTKMSTGPDVKATVGDIS SDGNLNVAQEE 
CSRKGIVDEFFPLLSN*CIWTQPQGYPQSSYG 
7XANFVF\CSVRHGLALILQLCNFSIYTQQMN 
LSIAIPAMVNNTAPPSQPNASTERPST 


1082 


2432 


A 


8923 


355 


1079 


PFGTPSSTMAVVKNKCLMKGGKKGVKKKVV 
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Amino acid sequence (A=Alanine OCysteine, 
D=Aspartic Acid, E=Glutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, KpLysine, l>Leucine, 
M=Methionine, N=Asparaginc, P=Proline, 
Q=GIutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
possible nucleotide deletion, V=possible 
nucleotide insertion 














GPFSKKDQYDVKAPAMFNIRNTGK/TLVART 

QGTQIASDGLKGLLFEVSLADLQNDEVAFRK 

FKLITEDVQDKNCLTNFYGMDLTCDKICSMV 

EKWSTMIEAHVDVKTTDGYFFHLFCVGFTKK 

HNNQILKTSYA*HQQS/RQIQKKMMEMT*EV 

QTNDLKEWNKLEPDNIGKDTEKV/CPIYPLH 

DVFIRKVKMLENPGFERNMELRGGGSSS 


1083 


2433 


A 


8948 


28 


385 


LTWPQPHIPSCPAMSEETLQSKLAAAKKKLP 
WGAVQGSRAMSDLLLLLLDLTLLLLLMLLGF 
AGYSGQLAGVAVSAGSPPI/RYKFHVEPYGET 
GWLLT/ESCSISPKLCSIAVH*DNPAWF 


1084 


2434 


A 


8950 


156 


318 


HYTPINTDTIENSENNKCW*GY*E\VGLIHHW 
WGGKRVQPFWKRVWQKRTLNLRV 


1085 


2435 


A 


8956 


16 


413 


HMGQLGYFIQCWWECKRLISFVWKTI*QSPAK 

♦T1YTSYDTAIPIS/GI/YPKRMSSKCHQETCAR 

MFILAPFTATIKGKQLTCPLVEERIDYXMWYS 

HKYYIKVKRNL*VTITH\TWVNLNILMFEIILW 

YSHKYY 


1086 


2436 


A 


8962 


868 


1026 


H*KILQVGRAQRAHXSRL*SQLLRRLRHESHL 
NPGARGC SE ARLHRCTP AWTT 


1087 


2437 


A 


8985 


58 


330 


LHVKHLGHFQLVFSEVICHCILMPVS*ELQRL 
♦ERSVCAFHVCIQTYVCLQVYACMCVYYICM 
FVYSVYGCGLCTCVCMDVYICVCVQEFL 


1088 


2438 


A 


8989 


394 


404 


N*KWILHVNVRIQSIFF/IKRNQK/INSHELKLD 
KKFLDMMSNA* STKKHDKLD/LIKFKT/LCSA 
KYTVKRIKIHPTDLEKMLRNHLSDKD * YS/GV 
YKDLSKLNRRKTE/S*/VKKWVKDLSRYFIKE 
VISMENKHKKIFSTS 


1089 


2439 


A 


8991 


60 


329 


MALTPESPSSFPGLAATGSSVPEPPGGPNATL 
NSSWDSPTEPSSLEDLEATGTIGTLLSDMGW 
GVEDNAYTLEVNSRYMRAVG1M*IHL 


1090 


2440 


A 


8996 


2 


351 


SNITITLT*MKKYDNTFCW*GCGQIG/T/LIYC 
WQESKFIQAFWSKIQQYLA*ISIHILFDPAFLFL 
GGYPGGTQSVFLTGVLVSSVFYNMKMLHTR 
LLIAALFIIVQYWKQSKDHYI 


1091 


2441 


A 


8997 


97 


456 


YPLPVCSYLSGPRGEHWNSLGGKSSCPLPLPT 
LVSSRFKISKVIWGDLSVGKTCLINR*GGAG 
AELGRVGPSLARWAGSRSQHLVPSQWCKDS 
FDKNYKAPIGADFEMERFEVLGIPF 


1092 


2442 


A 


8999 


548 


811 


SSFIKRHILIFEDDWHQTTCCHHPHHP\F*RCQ 
FHIFYVSVQNSISPSLSVSSSHPDRPDHEVHQH 
RAAHHHQHGQGPLGHGLVARVG 


1093 


2443 


A 


9002 


3 


2745 


allglqqpaqslilsrssvmgvrglqgfvgs 

tcphictvvnfkelaehhrskypgctptiwd 

amcclrywytpeswicggqwreyfsalrdf 

vktftaagiklifffdgmveqdkrdewvkrr 

lknnreisrifhyikshkeqpgrnmffepsgla 

vftrfalktlgqetlcslqeadyevasyglq 

hnclgilgedtdyliydtcpyfsiselclesld 

tvmlcreklceslglcvadlpllacllgndi1 

pegmfesfrykclssytsvkenfdkkgniila 

vsdhiskvlylyqgekkleed.pl/vtkqssfl 

*rngiisftrt/inlhgfsknpkv**lwtnk*yp 

rvqtpnpgkkfpcvqmlnpgkkfpcvqalnp 

gekfpcihi/peprqevptcsdpeprqevptctg 

pesrrevpmcsdpeprqevpmctgpefrqevp 

mctgpearqevpmctdseprqevpmctdsep 

rqevpmytgseprqevpmytgpesrqevpmy 

tgpesrqevlirtdpesrqeimctgheskqev 
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PICTDPISKQEDSMCTHAEINQKLPVATDFEFK 

LEALMCTNPEIKQEDPTNVGPEVKQQVTMVS 

DTEILKVARTHHVQAESYLVYNIMSSGEIECS 

NTLEDELDQALPSQAFIYRPIRQRVYSLLLED 

CQDVTSTCLAVKEWFVYPGNPLRHPDLVRPL 

QMTrPGGTPSLKILWLNQEPEIQVRRLDTLLA 

CFNLSSSREELQAVESPFQALCCLLIYLFVQV 

DTLCLEDLHAFIAQALCLQGKSTSQLVNLQP 

DYINPRAVQLGSLLVRGLTTLVLVNSACGFP 

WKTSDFMPWNVFDGKLFHQKYLQSEKGYA 

VEVL/CRTK*ISAHQIPQPEGSRLQGLHEGEQT 

HHWPSPLGLTPRREVGKTGLQLPQDGLWV 


1094 


2444 


A 


9021 


97 


834 


AREACRAKTDFPGRRFRLWPSCCCRVIVGAE 

T*Pi\MAEPVSPLKHFVLAKKAITAIFDQLLEFV 

TEGSHFVEATYKNPELDRIATEDDLVEMQGY 

KDKLSIIGEVLSRRHMKVAFFGRTSSGKSSVI 

NAMLWDK.VLPSGIGHITNCFLSVEGTDGDICA 

YLMTEGSDEKKSVKTVNQLAHALHMDKDLK. 

AGCLVRVFWPKAKCALLRDDLVLVDGPGTD 

VTTELDSWIDKFCTKSSTREITNSGSDT 


1095 


2445 


A 


9022 


1 


537 


LVLNSRVEDFVPPEGAGRXLPFALRPLAACW 
LLHRRARRSSALCPRPRSWGVSGGEGAGARE 
P*ITSSSCCLSAA/SHLSIQSPNMAGARRRIRPQ 
LAKEKIEGCHICTSVTPGEPQVFLGKDKAFTF 
DYVFDIDSQQEQIYIQCIEKLIEGCFEGYNATV 
FAYGQTVGAGKTYTMGTGFD 


1096 


2446 


A 


9029 


1 


285 


FFFFNVCKSPKVPKPGCKEESTGTLFKNTLISL 
GQHSETPSLKKK\LAGYSGMCL*SQVLRRLRQ 
EDCLSPuGGNCRES * SUP YTPAW iTERDPV 


1097 


2447 


A 


9032 


716 


357 


ARSTGFWGEILWCGFLKRSLALSPRVKCSGAI 
LAHCNFRHAGFPPLSCLSLPNRWEYRRPPARP 
GKFFLVFLVETGFQC/G*DGLDLLTSRSACLG 
LPKCWDYRREPAASIIFQTTFFINSK 


1098 


2448 


A 


9038 


230 


652 


KVVVmSCTDIMSGSFYRNKLKYLAFLCKR 
TNPSQGPYHLWVPSH1FWQTTCGRLPHKTKQ 
G*AALDHLKVFDRIPLPYDKKKQMAVSATLE 
V VKJrTU^KJsx A iLUHWAQkVD WKYQAM lA 
TMGEKRKVYYQKICYQKK 


1099 


2449 


A 


9043 


185 


372 


IIFYSHQQCMRV/WQGCGDIETLIHCW*E*KII 
HSL/WK/T V* QFLKRL YLHLPHNS VI AFLGISP 
RKIKTCPQNSCTSMLINAIHNDQKWKKINI 


1100 


2450 


A 


9045 


763 


584 


RQSLALSPRLECSGTISAHCRLCPLVFTPLSCL 
SLTSSWDYRRPPPHPANFLYFK*RRGF 


1101 


2451 


A 


9050 


275 


2 


LFFLRKVSNQFLSPSLLPVNFQGFVFAFLLLLL 
FLL/FEMESLPVA/RVECSGTISAHCNLCLPGSS 
DSPASAS*VAGITDMCRYTQLILFHAS 


1102 


2452 


A 


9053 


449 


1224 


KTSMFWKFDLHSSSHIDTLLEREDVTLKELM 

DEEDVLQECKAQNRKLIEFLLKAECLEDLVSF 

I\*EEPPQDMDEKIRYKYPN1SCELLTSDVSQM 

N DKLUhJJh bLLMKL YSF LLND SPLNPLL ASFF 

SKVLSILISRKPEQIVDFLKKKHDFVDLIIKHIG 

TSAIMDLLLRLLTCIEPPQPRQDVLN/WFKVQ 

RNL*HST*NVMDISKYVNLHWGLNKSHSLL* 

LLLQCVLQWLNEEKHQRLVEIVHPSQEEDVS 

SLV 


1103 


2453 


A 


9058 


403 


3 


GLHVYDFQVYREHILTLNVKKCSVSFWGLRE 
WLYLQMYEIIKSPRFPIIKMTDITKCW* GC\GA 
AGMQI/H/CW\WCVNVGKFWEMS*YYLLKLSI 
ST/PYDPAIPLLGIYL* ETRV Y1HPKTCMRML1A 
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APFVLAVNC 


1104 


2454 


A 


9064 


75 


393 


KWLFSSLNITGRGDIIGHLKWLDCR\NCSSFPI 
KRNRQTHSTESNKLKAGHSFGYN* LIH*NS\V 
KTDCGCGANSKGVWVMKV\KTAQQKQTTS 
YMQIGTTKN SRAT 


1105 


2455 


A 


9065 


366 


778 


DLLILRNLAFPELKRRNCISRFYLAYHLHKIYS 
RSELLCNNCSGFYILSL*QYDVFFFNYFFFRDR 
AWPCCPGWSAAWLTIVILAHYRRPGLERSCC 
LSLSSSWDHRRVPPCPANF*/YFSMGFTAFPRL 
VLNS*TQGI 


1106 


2456 


A 


9083 


673 


816 


ESGSLM*WWENKPAQPLWWEI*QHVQKLPT 
HFPCDPAIPLLGICPED 


1107 


2457 


A 


9086 


580 


18 


KPSSGSFIRAIYIFLSTAHVPALFSVLVRTKLT* 
AFSQSSVLWAHKQQKTSLSLVIR/ERLQIKTA 
VRENFLPIRLAKILKLDNVKCWQG/SGSNMSL 
I/HCWWEYNVmnWNSVTFPRKVEHVYITYA 
PEISVR* IHGGLPTLVHQETHTSVFRGAPS VIP 
ETOCRPTKESINKLLHIYTMEHYGDENK 


1108 


2458 


A 


9093 


540 


1 


GGNDCSVTPTTEPGRKEIT*KRKF*EJCTDRLP 

GA/FPSRTPPTPYPCPHGDRLLPPSRPLPAGPA 

SAFPPAERSRGHRRASL*RARWSAAVPRRSA 

GSASEPVQSRWLRLPVGSDSPPAVPVRVCPAP 

DSRPAAPGSRLPDPGLDSPAPSRTPSSSVD* GG 

QRPPPPSGDSLSPPGCCRY 


1109 


2459 


A 


9099 


1255 


1425 


HESYHVNPNLCNPVAPTSGAHSIG*KWPSWL 
GAVAHSCNPSTLVGRGGR1TRGQELR 


1110 


2460 


A 


9103 


242 


70 


EEQFFFFAVGMFP*VDFLAPASGELWDRLRLT 
CSRPFTRHQSFGLAFLRVCSSLDSLDDSVVGP 
SALLSSVL7NQGGRNVLEAREAAKHPTI*RQS 
LLRKQRNKRMAIP 


1111 


2461 


A 


9110 


189 


121 


SFLSVRLECNGAIMAHCALPLPG 


1112 


2462 


A 


9113 


100 


910 


RRRGGGSRPRRTPVPAPGPGPSFGMDVRFYP 

AAAGDPASLDFAQCLGYYGYSKFGNNNNYM 

NMAEANNAFFAASEQTFHTPSLGDEEFEIPPIT 

PPPESDPALGMPDVLLPFQALSDPLPSQGSEFT 

PQFPPQSLDLPSITISRNLVEQDGVLHSSGLHM 

DQSHTQVSQYRQDPSLIMR\PSST*PDAARSG 

VMPPAQLTTINQSQLSAQLGLNLGGASMPHT 

SPSPPASKSATPSPSSSINEEDADEANRAIGEK 

RAAPDSGKKPKTPKK 


1113 


2463 


A 


9120 


3452 


3051 


FLRPSFALVPQAGVQWCALSWLQPPSPRFK*F 

SCLSLPSSWDYRHVPPRPANFFVLLVETGFLH 

VGQAGHEPLTSGDPPASASQSAGITGVSHQA 

WPSFFIFSRDTVLLCCSGWSRTSGLKQSACLS 

LLKCWDY 


1114 


2464 


A 


9122 


152 


377 


NQLPLQQWTFFIYETGFCSVAQAGVQCRDHS 
SLHP*PPG\SSDPPAPPS*VLGITGQRYHACLII 
YLYVQTVPQRV 


1115 


2465 


A 


9124 


553 


981 


QRPLLRQQLGS WPTCRSLEGDL ASP W* * RLPG 

SPRMRRSGT/ATLNLPLSPQGTVRTAVEFQVM 

TQTQSLSFLLGSSASLDCGFSMAPGLDLISVE 

WRLQHKGRGRGDLHLPDHHLSVPSSADHPA 

QQPSQFNGRNLYFLPLFR 


1116 


2466 


A 


9135 


48 . 


410 


SASHEPAEHDGGADSLSASQPPRPAGRPAGA 
QHVHVPPWTDVLAGQDRRAPTAGDGAPWP 
APGGHVPSTRPHDPAEFHADEAAGRGGRGLQ 
PAAPHALPAGLFHGPPAPA/PAEGGGTP*GSA 
GAGGP* GSPAGRACGAAGCRPRPPRPAASSA 
♦NSAGS* GL VEGT*PPGAGHGAPSP AVGARLS 
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CPARTSVQGGTWTC*APAGRPAGLGGWEAE 
RESAPPSCSAGS*DAD*GAEPWGAGSRSWGS 


1117 


2467 


A 


9141 


380 


939 


KSGHWAKECLQPRIPPRPCPICVGPHWKSDCP 

TCPGAVPRAPGTLPQGSLTDSFPDLLSLVAED 

*CCLMASEASWTIT^LWVTLTVEGKSVP/CL 

NTEATHSTLPSFQGPVSLASITWGIDGQASKP 

LKTPQLWCQLGQYSFMHYFLVIPTCPVPLLG* 

GILTKLSAFLTIPRLQPHL1AALSPSS 


1118 


2468 


A 


9154 


471 


2 


AAGQVWEVTSHLYLCITSDAAGLRLLPPAES 
ERGEGGHCPAEAPLPPRPQYCLAKHPLLRKLP 
EEKIKLDPYLTQHTKINSKQIKYLS/VRAKTTQ 
LVEGNIGVNLQNTELKQH*INGFLDTTPEAQE 
TK^KTNKLNFIKKVKRQLAEWEKIFQIA 


1119 


2469 


A 


9155 


2 


3187 


ACPRLARRRRRVRSLRRRRGWLRARWSRGQ 

NNMAARR1TQETFDAVLQEKAKRYHMDASG 

EAVSETLQFKAQDLLRAVPRSRAEMYDDVHS 

DGRYSLSGSVAHSRDAGRESLRSDVFSGPSFR 

SSNPSISDDSYFRKECGRDLEFSHSNSRDQVIG 

HRKLGHFRSQDWKFALRGSWEQDFGHPVSQ 

ESSWSQEYSFGPSAVLGDFGSSRLIEKECLEK 

ESRDYDVDHPGEADSV/LRGGSQVQARGRAL 

NIVDQEGSLLGKGETQGLLTAKGGVGKLVTL 

RNVSTKKIPTVNRITPKTQGTNQIQKNTPSPD 

VTLGTNPGTEDIQFPIQKIPLGLDLKNLRLPRR 

KMSFDUDKSDVFSRFGIEIIKWAGFHTIKDDIK 

FSQLFQTLFELETETCAKMLASFKCSLKPEHR 

DFCFFTIKFLKHSALKTPRVDNEFLNMLLDKG 

AVKTKNCFFEIIKPFDKYIMRLQDRLLKSVTP 

LLMACNAYELSVKMKTLSNPLDLALALETTN 

SLCRKSLALLGQTFSLASSFRQEKIL*AVGLQ 

DIAPSPAAFPNFEDSTLFGREYIDHLKAWLVS 

SGCPLQVKKAEPEPMREEEKMIPPTKPEIQAK 

APSSLSDAVPQRADHRWGTIDQLVKRVIEGS 

LSPKERTLLKEDPAYWFLSDENSLEYKYYKL 

KLAEMQRMSENLRGADQKPTSADCAVRAML 

YSRAVRNLKKKLLP\WQRRGLLRAQG\LRG\ 

WKARRA\TTGTQTLLFLRAPGLKHHGRQAPG 

LSQAKPSLPDRNDAAKDCPPDPVGPSPQDPSL 

EASGPSPKPAGVDISEAPQTSSPCPSADIDMKT 

METAEKLARFVAQVGPEIEQFSIENSTDNPDL 

WFLHDQNS SAFKFYRKKVFELCPSICFTSSPH 

NLHTGGGDTTGSQESPVDLMEGEAEFEDEPP 

PREAELESPEVMPEEEDEDDEDGGEEAPAPG 

G AGKSEGSTPADGLPGEAAEDDL AGAPALS Q 

ASSGTCFPRKRI SSKSLKVGMIPAPKRVCLIQE 

PKGECPPVGTVASSTVLGWWAVRVRRDRWR 

HFNPKEFCAPLQNVSRHSCFPW 


1120 


2470 


A 


9163 


124 


207 


PPRACRPCPRACPCPPT'KCSQPVSWPC 


1121 


2471 


A 


9166 


272 


523 


PMSSLQGCF YTFKCIIFKGIFLLLTSNTJ AF* *EK 
V/Caxll I iJoLJvrl(jJs.OW VCjMV I HACNFGTLG 
G+GGWIA*VREFETSLGNM 


1122 


2472 


C 


9170 


442 


236 


MNRRRFLRPADCHSGMRGTENGACSEGESQI 
HCGAGGEGVQLVHVVNQPENGCLQFDSTHIT 
FSKRQN* 


1123 


2473 


A 


9171 


10 


423 


MVDRSPLLTSV1IFYLAIGAAIFEVLEEPHWKE 
AKKNYYTQKLHLLKEFPCLGQEGLDKILEVV 
SDAAGQGVAITGNQTFNNVVNWPNAMIFAAT 
VITTIGYGNVASKTPGGRLFCGFYGLFGVPFC 
LTWINALGKFFG 
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1124 


2474 


A 


9173 


3 


374 


GPSPSLLVLLPQEPGGTGTPVRAGAGAGMWL 
WEDQGGLLGPFSFLMLMLLLETRNPVNACLL 
TGSLFVLLGVFSFEPVPSCRALQELKPRDRISA 
1AHRGGRHDPPENTLG ATR/QGS * * WSNRR 


1125 


2475 


A 


9179 


704 


188 


ESSSGLLFQCFQGIHVQKLTLQARPTLFSWWL 

CSKPPKETGELEN AE SGGDGGRRGGKQDNV 

AWWRRM\QKG\DFPWDDEDFPQSGPFGGQA 

LPMGFFYLYFRDPGREITWKHFVQYYLARGL 

VDRLEWNKQSVRV1PAPGTSSEVRGEFKAE 

YCRHKFISCKNWFYFFQ 


1126 


2476 


A 


9183 


153 


233 


MEYMAESTDRSPGHILCCECGVPISPN 


1127 


2477 


A 


9185 


1 


321 


LTGQLGSILLRVFSKSRAGLGARKLKAYRTM 
EYMAESTDRSPGfflLCCECGVPISFNPAQY\CV 
ACLRSSFHIYHCIPKLFIHPFSKTSSSAFITPSHY 
LTFFSTIS 


1128 


2478 


A 


9186 


183 


847 


VLKFLLLQTMDEQSQGMQGPPVPQFQPQKAL 
RPDMGYNTLANFRIEKKIGRGQ\FSEVYRAAC 
L\LDG VP V ALKK VQIFDLMDAKARADCIKEID 
LLFCQLNHPNVIK YYASFIEDNELNIVLELADA - 
GDLSRMIKHFKKQKRLIPERTVWKYFVQLCS 
ALEHMHSRRVMHRDIKPANVFITATGWKLG 
DLGLGRFFSSKTTAAHSLVGTPYYMSPERIHD 
NG 


1129 


2479 


A 


9190 


1 


370 


GTSWKIPSAAVSESSPNGAAYASGLFCGVRG 
PPWAGLALLPSPTLMALLRRPTVSSDLDNIDT 
RATTAKIRVVAT1TRARIEDMRHSATALTRPD 
ATTAQIPKLPVTTVCNRRANPGIPPSVL 


1130 


2480 


A 


9194 


131 


487 


AYLKRLPVPESITGFARLTVSEWLRLLPFLGV 
LALLGYLAVRPFLPKKKQQKDSLINLKIQKEN 
PKWNEINIEDLCLTKAAYCRCWRSKTFPAC 
DGSHNKHNELTGDNVGPLILKKKE 


1131 


2481 


A 


9201 


184 


605 


KELVDEKSERGRAMDPVSQLASAGTFRVLKE 
PLAFLRALELLFAIFAFATCGGYSGGLRLSVD 
C VNKTESNL SIDI AF AYPFRLHQVTFEG\PTCE 
GKERHKLALIGDSSSSAEFFGTVAGFAFLYSL 
AATGVY1FFQNKY 


1132 


2482 


A 


9206 


1 


852 


GGGRAGAGSRDMGSTDSKLNFRKAVIQLTTK 

TQPVEATDDAFWDQFWADTATSVQDVFALV 

PAAEIRAVREESPSNLATLCYKAVEKLVQGA 

E S GCH SEKEKQI VLNC SRLLTRVLP YIFEDPD 

WRGFFWSTVPGAGRGGQGEEDDEHARPLAE 

SLLLAIADLLFCPDFTVQ SHRRS T VD S AED VH 

SLDSCEYIWEAGVGFAHSPQPNYIHDMNRME 

LLKLLLTCFSEAMYLPPAPESWQH/RTHWFSS 

FVSSENRHALPLFTSLLNTVCAYDPVEYGIPY 

NHLY 


1133 


2483 


A 


9208 


1165 


1463 


GPRARVQGFSGADIVKFMALGSMYLVLTLIV 
AKVLRGAEPCCGPLKNRVLRPCPLP/WLPPP 
HPQPSRGNPVGCLPTYKVVYKLLSWPLHSNS 
NVYFIV 


1134 


2484 


A 


9210 


66 


1586 


MAGAGPKRRALSAPVAEEKEEAREKIMAAK 

RADGAAPAGEGEGVTLQGNITLLKGVAVIW 

AIMGSGIFVTPTGVLKEAGSPGLALWWAAC 

GVFSIVGALCYAELGTnSKSGGDYAYMLDV 

YGSLPAFLKJLWIELLIIRPSSQYIVALVFATYL 

LKPLFPTCPVPEEAABCLVACLCVLLLTAVNC 

YSVKAATRVQDAFAAAKLLALALIILLGFVQI 

GKGDVSNLDPNFSFEGTKXDVGNIVLALYSG 

LFAY.GGWNYLNFVTEEMINPYRNLPLAniSLP 
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IVTLVYVLTNL A YFTTLSTEQMLS SEAV A VDF 

GNYHLGVMSWIIPVFVGLSCFGSVNGSLFTSS 

RLFFVGSREGHLPSILSMIHPQLLTPVPSLVFT 

CVMTLFYAFSKDIFSVINFFSFFNWLCVALAn 

GM1WLRHRKPELERPIKVNLALPVFFILACLF 

LIAVSFWKTTPWSVASDFTIILSGLPVYFFGV 

WWKNKPKWAPPGHLSPRPSCVRSSCMVVPQ 


1135 


2485 


A 


9216 


40 


410 


RDRLPPAYFCRPWCWTALDVG\SPESQEM 
DLVAFEDVAVNFTQEEWSLLDPSQKNLYREV 
MQETLRNLASIGEKWKDQNIEDQYKNPRNNL 
RSLLGERVDENTEENHCGETSSQIPDDTLNK 


1136 


2486 


A 


9223 


3 


983 


RRRRRSRYRRCSRFPRPGPLAVSMPHAFKPG 

DLVFAKMKGYPHWPARIDDIADGAVKPPFN 

KYPIFFFGTHETAFLGPKDLFPYDKCKDKYGK 

PNKRKGFNEGL WEIQNNPHASYS APPPVS SSD 

SEAPEANPADGSDADEDDEGVRGVMAVTAVT 

ATAASDRMESDSDSDKSSDNSGLKRKTPALK 

MSVSKRARKASSDLDQASVSPSEEENSESSSE 

SEKTSDQDFTPEKKAAVRAPRRGPLGGRKKK 

APSASDSDSKADSDGAKPEPVAMARSASSSSS 

SSSSSDSDVSVKKPPRGRKPAEKPLPKPRGRK 

PKPERPPSSSSSD 


1137 


2487 


A 


9229 


21 


239 


LFPRLECRDPVTVNCTLNLPGSKNAPTTASQV 
GSTWNYRGGLPHPTNFFVKTGFRCSQAGLKL 
RGSREPPAWA 


1138 


2488 


A 


9231 


1664 


2 


TRSVGVNTCEVGWTEPECLGPCEPGTSVNL 

EGIVWHETEEGVLWNVTWRNKTV^VGTLLD 

CTKHDWAPPRFCESPTSDLEMRGGRGRGKR 

ARSAAAAPGSEASFTESRGLQNKNRGGANGK 

GRRGSLNASGRRTPPNCAAEDIKASPSSTNKR 

KNKPPMELDLNSSSEDNKPGKRVRTNSRSTP 

TTPQGKPETTFLDQGCSSPVLIDCPHPNCNKK 

YKHINGLRYHQAHAHLDPENKLEFEPDSEDK 

ISDCEEGLSNVALECSEPSTSVSAYDQLKAPA 

SPGAGNPPGTPKGKRELMSNGPG SUGAKAGK 

NSGKKKGLNNELNNLPVISNMTAALDSCSAA 

DGSLAAEMPKLEAEGLIDKKNLGDKEKGKK 

ANNCKTDKNXPSKLKSARPIAPAPAPTPPQLIA 

DPTATFTTTTTGTIPGLPSLTTTWQATPKSPPL 

KPIQPKPTIMGEPITVNPALVSLKDKKKKEKR 

KLKDKEGKETG SPKMD AKLGKLED SKG ASK 

DLPGHFLKDHLNKNEGLANGLSESQESRMAS 

UCAEADKVYTFTDNAPSPSIGS 


1 1 m 


2489 


A 


9234 


207 


443 


TRRGQPWRRRAAAAGILPGREAAACLPSC/AS 

VTAAVSGLLVGYELGIISGALLQIKTLLALSC 

HEQEMGVSSLVIGALL 


1140 


2490 


A 


9238 


248 


328 


MAQGNNYGQTSNGVADESPNMLVYRKV 


1141 


2491 


A 


9242 


2 


535 


FVEAAVKMLGSLVLRRKALAPRLLLRLLRSP 
TLRGHGGASGRNVTTGSLGEPQWLRVATGG 
Kru 1 or ALr 5uKuAA 1 uGKQCjCjKxD 1 KCLAA 
ATWGRLPGPEETLPGQDSWNGVPSRAGLGMV 
WPWAAALWHCYSKSPSNKDAALLEAARAQ 
\NMQEVSRNRCALLHSAAVQEYGYGN 


1142 


2492 


A 


9245 


157 


466 


HLCFWFFVGLFLPEQQIMLFATLLRMAQGCD 
FALGNDFLNITTKAQAmCEKLDKLDFIKIKTC 
CTSMDAIEKTEPLTKWTKAF VSHVS YKRLLF 
GICKEYSRQ 


1143 


2493 


A 


9247 


264 


115 


GLPQQTSTIQPPGTPDGARDFTSTIQPPGAPDG 
ARDSTSIIRMGPEIPPP 
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M=Methionine, N=Asparagine, P=Proline, 
Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W^Tryptophan, 
Y^Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, Impossible 
nucleotide insertion 


1144 


2494 


A 


9260 


1 


401 


KKVPGRLSEMSFSLNFTLPANTTSSPVTOCGP 

CT m A A f^TDT f VATAT T VAT F T?T*r FUDDD CCTT7 

AMEESDRPCEISEIDDNPKISENPRRSPTHEKN 
TMGAQEAHIYVKTVAGSEEPVHDRYRPT1EM 
ERRR 


1145 


2495 


A 


9264 


175 


4U 


MEHWIYQFRLIEIGDSTVGKSCLLHRFTQGRF 
PGLRSPACDPTVGVDFFSRLLEIEPGKRIKLLL 
WDTAGQERFISIT 


1146 


2496 


A 


9277 


592 


814 


MFTYLEGREGIKSQPKMEPHSVT\RLECSGMI 

SAHCSLNLPGTSDSPASASR/VAGTTGMRHHA 

WLIFAFLVETGF 


1147 


2497 


A 


9279 


1255 


2 


FRRGRRGEEEKEEEEEEEEGWVNGMENSHPP 

HHHHQQPPPQPGPSGERRNHHWRSYKLMIDP 

ALKKGHHKLYRYDGQHFSLAMSSNRPVEIVE 

DPRWGIWTKNKE\LELSVPKFKIDEFYVDQV 

PPKQVTFAKLNDNIRENFLRDMCKKYGEVEE 

VEILYNPKTKKHLGIAKVVFATVRGAKDAVQ 

HLHSTSVMGNIIHVELDTKGETRMRFYELVLV 

TGRYTPQTLPVGELDAVSPIVNETLQLSDALK 

RLKDGGLSAGCGSGSSSVTPNSGGTPFSQDTA 

YSSCRLDTPNSYG/QGTPLTPRLGTPFSQDSSY 

SSRQPTPSYLFSQDPAVTFKARRHESKFTDAY 

NRRHEHHYVHNSPAVTAVAGATAAFRGSSD 

LPFGTVGGTGGSSGPPFKAQPQDSATFAHTPP 

PAQATPAPGFR 


1148 


2498 


A 


9302 


3026 


6 


IASIQNADTMPGVGLLVSHFSTLVSRQRCPNY 

ADPQNLTDVSIFLLLEVSGDPELQPVLAGLFL 

SMCLVTVLGNLLIILAISPDSHLHTPMYFFFSN 

LSLPDV\GFTSTTVPK\MIVDI\QSRSRV1SYAG 

CLTQKSLFAEPGGTEEVNMLLSVMAYDRFVAI 

CHPLYHSAIMNPCFCAFLVLLSFFFLSLLDSQL 

HSWIVLQFTIIKNVEISNFVCDPSQLLKFACSD 

SIINSIFIYFHKDPERQLVLAGLFLSMCLVTVL 

GNLIIILDVSPDSHLPTPMYFFLSNLSLPDIGFT 

STrVPKMIVDIQSHGRvIFYAGCLTQMSLFAIF 

GGMEERHAPECDGL 


1 1 Ad 

i i4y 


z4yy 


A 


9303 


1 


699 


MASQEKDMGWGTIHLFRKPQRSFFGKLLRE 

FRLVAADRSMGRYMLFGVINLICTGFLLMWC 

SSTNSIALTASYTYLTIFDLFSLMTCLISYWVTL 

Kjss' btr V Y br ur bKJLb V LA V r AST VL AQLG ALF 

rLKESAERFLEQPEIHTGRLLVGTFVALCFNLF 

TMLSIRNKPFAYVSEAASTSWLQEHVADLSR 

SLCGHPGLSSIFLPRMNPFVLIDLAGAFALCIT 

YMLIEI 






A 

A 








DRbTaVTRAGVQWCSLGSLQPRTPGLLRSSCL 
SLP 


1151 


2501 


A 


9309 


205 


406 


VAIKELPVLWKWSKPTRNTAKEPPQTQQRAG 
SKTAAPPCQWSRMASEGPNIPCPGARHSDKQ 
FLICTI 


1152 


2502 


A 


9314 


Qn 

y i j 




JSxor Lti i i r /\ v v urro A V LriN-L V IN 1 root if Ki VHV 
QGPLCGPRKGRLAVTIPFFGLS/LPKYMDHRR 
PPPHR\EEFFVFLAETGFHRASQAGPDLPTS/S/I 
PPTSA/FPKCWEYRSEPQCLPGCLSFSGILLDL 
GTNVSLRAA 


1153 


2503 


A 


9315 


392 


I 


HPHRPRPGFRSPARSSRPCPVLTSLLPPFPSPSP 
PADDLVKAGRDRKDPQVR/ERRLRPNPGRLG 
GPRVPRPARARS/CHQPRLTRVCPRSPPPEARA 
PAPAAPARGRG APKRNRPRTDTRAPRGS SAR 
PGNS 
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1154 


2504 


A 


9321 


331 


433 


MPCI/QAQYGTPAPSPGPRDHSASDPLTPEFIK 
PT 


1155 


2505 


A 


9324 


180 


275 


MEEPQSDPSVEPPLSQETFSDLWKLLSENNVL 


1156 


2506 


A 


9326 


383 


619 


MISPSRTEGDPLPLPP/EGEGQEVRGFGGGPAK 

EAAQRHCRASVSILRMRRPGQGSSRPARVPL 

RGPDSHRLREPPPSPP 


1157 


2507 


A 


9327 


152 


292 


YERRGRSQGG GSHPAGAQPGGRAIGAGWQS 
KEPLWEGLQRSGSPLPG 


1158 


2508 


A 


9328 


1 


430 


QELKQGPNPLAPSPSAPSTSAGLGDCNHRVD 

LSKTFSVSSALAMLQERRCLYWLTDSRCFL 

VCMCFLTFIQALMVSGYLSSVITTIERRYSLKS 

SESGLLVSCFDIGNLVWVFVSYFRGRRRRP/ 

RVAAVGGLLDLEGGEMI 


1159 


2509 


A 


9334 


108 


383 


KGNQVNGNGNQLKRKHESMCPVSLTQNTVR 
LMEAGLPQKQAERADELFEAGLVIYVKLDER 
VLNAL\YSSVGLQWFKESDLSHLRLLE1SFR 


1160 


2510 


A 


9338 


2 


430 


FVGRPRGLSDRLEDLFLAGFRVGERLRTAAM 
KRYVRILLLGEGAEHVADPVPGGRGVPRGEA 
DHTDQELREEIHKANVERVVHDVSQEATIEKI 
RTKWIPLV/RWGDHA/EGPVGIKSYLPSGRSM 
EAELPIMSQLTEIETCVEC 


1161 


2511 


A 


9341 


1 


390 


NSRVDDFVAPGLSEAGKLLGLEFPERQRLAA 
AVG/CSPMSGVISMSAPFFLGKI1DAIYTNPTV 
DYSDNLTRLCLGLSGVFLCGAAANAIRVYLM 
QTSRQRWKRLRTSLFSSILGQEVAFSDKAGT 
GELI 


1162 


2512 


A 


9343 


84 


837 


QGRFRAFCWQRDFLQPPGMRLSALLALASKV 

TLPPHYRYGMSPPGSVADKRKNPPWIRRRPV 

VVEP1SDEDWYLFCGDTVEILEGKDAGKQGK 

VVQVIRQRNWVWGGLNTHYRYIGKTMDYR 

GTMIPSEAPLLHRQVKLVDPMDRKPTEIEWR 

FTEAGERVRVSTRSGRUPKPEFPRADGIVPET 

WIDGPKDTSVEDALERTYVPCLKTLQEEVME 

AMGIKETRWTRRSIGIEPGAEQLLPNFCPSLE 

G 


1163 


2513 


A 


9346 


967 


616 


DSLALSPRLECSGAISAHCNLTPPGFTPFSCLS 
LPSSWAYRCASPHPDNFFVFLVESGFHHVGQ 
AGLKLLISSDPPTS A/FPKCWD YRRD\S S APAT 
FSSYQRNNPDLILNDTIMPNIK 


1164 


2514 


A 


9347 


3 


1099 


S SFPTCMRTVFHSNTS VSSLLHRPGHVTPQLTI 

HGGWRHHRDHTAIDEWDFNPSKFLrYTCLLL 

FSVLLPLRLDGIIQWSYWAVFAPIWLWKLLV 

VAGASVGAGVWARNPRYRTEGEACVEFKA 

MLIAVGIHLLLLMFEVLVCDRVERGTHFWLX 

VFMPLFFVSPVSVAACVWGFRHDRSLELEILC 

SVNILQFIFIALKLDRIIHWPWLWFVPLWILM 

SFLCLVVLYYIVWSLLFLRSLDVVAEQRRTH 

VTMAISWITIVVPLLTFEVLLVHRLDGHNTFS 

YVSIFVPLWLSLLTLMATTFRRKGGNHWWF 

LPLQNKDRGSWPASRGSPRLL 


1165 


2515 


A 


9362 


547 


991 


DVSIGPPLLRRPCSGREQTRSLSFPSDPESSFSP 
VPEGVRLADGPGHCKGRVEVKHQNQWYTV 
CQTGWSLRAAKWCRQLRCGRAVL'nQKRC 
TKHA YG RKP I WL S QMAC S GPEPTLHD CPFRP 
LGEDTLFHVEYTSVHGRERLSAKD 


1166 


2516 


A 


9363 


201 


387 


PPILRWTPPSGKNFFFFFFFESEFY/SSPRVECS 
GAISAHLAHCNLCLPGSSDSPASAFQVAS 


1167 


2517 


A 


9368 


707 


1087 


AVLTPCLSPCSPSRIPRPVSRPYPGRRSLSHTPP 



311 



WO 01/57188 



PCT/US01/03800 



SEQ ID 
NO; of 
nucl- 
eotide 
seq- 
uence 


SEQ ID 
NO: of 
peptide 

seq- 
uence 


Met 
hod 


SEQ 
ID NO; 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Ammo acid sequence (A=Alanine C=Cysteine, 
D=Aspartic Acid, E^Crlutamic Acid, 
F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, KHLysine, L=Leucine, 
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PRPLILYAPAP\RPAGTAFIPHSHPPPPDLLRPT 
ATPA/TPCPSLPPPPRPLHPTQPSTALLPDPPPW 
PLPFPPPSS/RPPRPDCSTSYSPTFPPPT 


1168 


2518 


A 


9375 


511 


15 


MML SEETS AVRPQKQTRFNGAKL V WMLKGS 

PITVTSAVIIVLMLLMM/IFSPWLATHDPNAID 

LTARLLPPSAAHWFGTDEVGRDLFSRVLVGS 

QQSILAGLVWATTGMIGSPLECLFGELGGRA 

DAIFMRVMDIMRS/IPSLVLTMEKTAALGPSL 

FNAMQASSEH 


1169 


2519 


A 


9377 


42 


410 


GNGRVAPRDPGAVASAEPGLTTHDSGVNPN 
NSARRMEAMASGSNWLSGVNVVLVMAYWS 
LVFVLLFIFAKRQIMRFAMKSLRGPHGPVGH 
NAPKDLKEEIDILLSRVHNIKYEPVHLLADDDA 


1170 


2520 


A 


9378 


302 


1303 


GVSGFSASVLRQRRMEDELEPSLRPRTQIQGR 

ILLLT1CAAGIGGTFQFGYNLSIINAPTLHIQEF 

TNETWQARTGEPLPDHLVLLMWSLIVSLYPL 

GGLFGALLAGPLAITLGRKKSLLWNNIFWS 

AAILFGFSRKAGSFEMIMLGRLASWGVNAGV 

SMNIQPVMLPGGESAPKELRGAVAMSSAIFTA 

LGIVMGQWGLSTTAATGLRGLVAGELEELEE 

ERAACQGCRARRPWELFQHRALRRQVTSLV 

VLGSAMELCGNDSVYAYASSVFRKAGVPEA 

KIQYAIIGTGSCELLTAVVSVSLEGALPPPAL 

WGGTPRSFALNQFTLQKKKK 


1171 


2521 


A 


9381 


2 


412 


RGPASAQEDERARTAPLERVRARGRMTTSSA 
LFPSLLPCSWSTSNKYLAEFRAGKMSLKGTTE 
TPDKRKGLAY/IQQTDDSLIHFCWKDRTSGNV 
EDDLIIFPDDCEFKRLPQCPNGRVYVLKFKAG 
SKRLFFWMQEP 


1172 


2522 


A 


9384 


20 


355 


GWNGRSTEASPAAEAPHVPHKETAKAAMGTQ 
CTHGGKVRPDPHDMLTTVVHKIKLFVLCHSL 
LQLCA1MISDYLKSSIYTVEKRLGLFRPTSGLL 
ASFNEVGNTALIVLESY 


1173 


2523 


A 


9393 


430 


87 


LCQCIVPGQQKETFSLNPSSATVRFYL*LSLQ 
QRKEDQ* UL* YHLNKDCLHIFMS AITL YMKI* 
KIFVLFDFNIMFETPFYII*FIFLFSQNLKRIRQV 
IRPPISFSKINNGP 


1174 


2524 


A 


9397 


77 


374 


ERLEIGRLGGERGSGPASCLRVIDVSGMWDQ 
RLVKLALLQLLRAFYGIKVKGVRVHRDCGTF 
ES SSTLIRVS* FGVPCNALAHFG VTHF* YILDF 
LGML 


1175 


2525 


A 


9399 


66 


397 


HESSRADRDKMDTRGSTYTDADPVNKSGGT 
AKMNKWSKGKVRDKLNNLVLFDTATYDKL 
CKEVPNYKLITLAVVSERLKIPGSLARAALHE 
LLSRGLI*LVIQH1AQVIY 


1176 


2526 


A 


9408 


2 


299 


LDLTHVLSLSISLTVTILGTTFGMVIPLLDWY 
GERGYAQNGDF*DAQLDDYSFSCYSHAQVN 
GAPNSLTRAYDDP*VKISGLECQKVGALVEV 
KCLNL 


1177 


2527 


A 


9416 


2 


402 


CNFLRSSRIRVHSTPAASTMPPfCVDPNEIKW 
YLRCTGGEVRATSALAPKIGPLGLSSDCVGVD 
FV*ATGDWNVLIISVILTIRILLSHIFVWPFFCF 
DHLIAFWDLQSLIFLHVIFSLFITLLLFCFFSIF 


1178 


252S 


A 


9419 


142 


426 


TPLFDLWPRVVLSWLETVLTSLRTRRAASGPP 
ACRIMPTTVDDVLEHGGEVHFLQKQMLYLL 
ALI* DTFAPI YVGIVFLGFTPDHRCRSPGVAEL 


1179 


2529 


A 


9420 


1450 


1655 


LSSAGTKMNLN*KNYWPGASAHACNPSTLG 

GQSRCITRSGDRDHPG+HGETPSVLKIQKISRA 

WWRAP 
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1180 


2530 


A 


9422 


176 


375 


HRPQTTRPDWKPRT*PQGK*GRLSSEISPASPP 
SRFSRSTKPVPPKADPPARQKLTGVLHAPLLK 
L 


1181 


2531 


A 


9436 


2 


274 


PIAASLRMYNLQPYTEENLICTAFATMVETVP 
IARTILDRLTGIPHGYCFVE*ADWATADKCVH 
IYNGKPLPGATPLLSLQLHQLAHLGS 


1182 


2532 


A 


9442 


3 


240 


VDKCSSKS1VLSEYCPHCMCSLSTDPKPFGQL 

SMILK*MGAGDEKISAMGKARVDHRELYLGL 

LYPTEDYKLTFRARH 


1183 


2533 


A 


9444 


384 


3 


LKDFQPWALHDWPLFCCCTFLLFLVLECFTR 
KGCSGWAPWLSLQCQHFGRPRWADHLRSGV 
RDQPGQYSKTTFLPKJQKJLAGHSG AHL* S*LL 
ERMRWKNRLNPGGRSC SEPRWHHCTPGW AT 
ERG 


1184 


2534 


A 


9462 


391 


655 


LSGFKSLMPKIPLQYIYVRVRTTWSFCLPLDG 
RKLMLS*YSK*LT*KYNILPEYSRMTLPPGMV 
IHTCNPSTLGGRAGWIV+AQEFET 


1185 


2535 


A 


9467 


215 


566 


RCPMWQGQASRMDPAKAKDREASTCCSLA 
WWGWECWVRALKLSSGPAGPLACWVAK 
KKSLSLSGPVYPSEKGAGLYVF*DRVSLCHPG 
WSAWQFWLTAASNSCFSLLSSWDYRCA 


1186 


2536 


A 


9468 


275 


452 


HIPQLHTKTHYVPTRMVNKI*QIDNSKPWQR 
GG*TGILTHCW*ESBCLVQPLWKIVWHYQ 


1187 


2537 


A 


9469 


388 


3 


EVAPGPSQILPRRVTDGGDRPQFSLPGPRLPQ 
SSRGAEPCLSNCIHSPAPRKQRMGDSDQ* STP 
NPASPHPEAPQEPWDSASGSVGSFSLGRGAK 
ASS*VPGKGRGPRQGSELLAETILELFLALAN 
S 


1188 


2538 


A 


9471 


124 


397 


TMDKKNRHGN S LDMASEIHMTGPM CLIENTT 
GRLMANPEALKILSAITQPMVEEAIAGLYRAC 
*FYLTNNLAGMKKGLCLGSTEQAHTIGI 


1189 


2539 


A 


9480 


584 


769 


GHVQSQHFGRPRRADHLRSGDRDHPG* HDET 
PSLLK1QKJSWAWWRAPWPATWEAEAEEW 
R 


1190 


2540 


A 


9483 


463 


86 


VTVGLTLLLRGAPRFTAG*PPSGGGPPLAPJLL 
PRQHCTLQTHRHLHPEAPVKV*KT*RLFPGLR 
GASSCRRRRCNPVLAARKAGSPRSHSTRENC 
RRSRCPDTAHRRRRRGRRRNPSCVRSPRWR 


1191 


2541 


A 


9489 


1 


411 


LADALCLSAAATGAVRPGARAQPSTRRRLSP 
SVRVCCRAAAASNLLYSSCLQRHSERASEEG 
ERGSLSAKCCSLVLRGGCSSSNSHSFRRIT*EI 
MAAFVLLSYEQRPLKRPRLGPPDVYPPDPKQ 
KEEELTAVNVK 


1192 


2542 


A 


9497 


389 


161 


VSFLSMSSGHCIRSTRGSKMVSWSVIAKIQEI* 
CEEDERKMAREFLAEFMSTYVMMNIHMIVE 
KDTYSDHEEINTS 


1193 


2543 


A 


9509 


186 


1 


IAKSQ*KRWQRSGAMETLKHGWWECKLVQF 
FGKTFVNVN* S*TYVYPCDKIILLLGL YPTEM 


1194 


2544 


A 


9512 


58 


433 


PLQRSKCLTLRCLRAKPWAWSQSPRACSSAL 
LKSSRSRASSLNVQCILQSNPQGHQRI*KQKA 
SSKGQQFRR*KEHPFMLKTLNKLRIEGT*LKI 
RRAIYDNPTANIIVEGQKLEAFPLRTGTRQ 


1195 


2545 


A 


9515 


595 


1223 


GHGAPSFQTQVPRTP*ASWPWPAASESAPAP 

AGGGASLPVAAGSCAAAPHTEPGAPQHLLDC 

PCPLCLARPPRRPLPDTCYGPGSGRSASLAEPP 

LPRCSCAPLRSASAPQVS*CV*AVNLLPHNL* 

PLHLLLHD+EKAWGFLFSSASHCFQGQICLLP 

APGSGPCGATARPSRGGRAGGSRARRPIPPGP 

GTRRTPSGCQNPAASGG 
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D=Aspartic Acid, &=Glutamic Acid, 
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1196 


2546 


A 


9518 


229 


468 


RSPTATPAPHAMGPGAPFARGGRPLPLLGAM 
AERVAPGWDLHTPYLPRTNSRRTPHL* *EPHA 
G YIGALFPMS GG WPGGQ 


1 197 


2547 


A 


9521 


289 


448 


IAWLSGLFFPSNQANLCFLCYKLTADSRYRG 
HAMRHLTGNTSMAIRFL*ADSRFQVQRARYE 
APN WK YK YG Y * IP VDMLC 


1198 


2548 


A 


9524 


204 


1 


KNKiCTTKCLSI VTLNISGPNQ* NKRHRVAE WI 
VKQEPNICHL* ETHFPFRDTYRLKEREQKKRK 
SSYS 


1199 


2549 


A 


9546 


1785 


1943 


GGRFKESKLTNAGWQRNSFFIGPPKSIPWAA 
V*QRGDGKNPGVTHLNRPVGTX 


1200 


2550 


A 


9548 


186 


1 


VNAEKEF* KIQH YFMTKSQNKLHDEHTYLKPI 
KAIYDKWTSDIMLNLQKL*AFFLRVIVRQI 


1201 


2551 


A 


9549 


591 


2 


SSVVEFPRGPRSSLPPLDSTFPCGSSPNWTGGC 
GSCPSGE*LVSPGSEQRKKYSNSNVIMHETSQ 
YHVQHLATFIMDKSEAITSVDDAIRKLVQLSS 
KEKIWTQEMLLQVNDQSLRLLDIESQEELEDF 
PLPTVQRSQTVLNQLRYPSVLLLVCQDSEQSK 
PDVHFFHCDEVEAELVHEYMESALTDCRLGK 
AMRF 


1202 


2552 


A 


9552 


428 


1 


KYGNEGHWSRQCPNPGKPIRPCPLCRGPHWK 
LDCERPPQGPLPSLPELAKTSYSDLTGLATED 
* WGPGMD AP ATTI ASSKTRVTLMVAGRPVFF 
LI*YRATYSALPNFSGPTQSSQVSWGIDGQV 
SKPRATPPLFCSLHTF 


1203 


2553 


A 


9568 


517 


738 


RRKFERKQKQ*RYREGKQYRQRDKMKEWG 
EKEKRRREKGEREERKMRHRERKGESGQRD 
TMENWRVERLTEKER 


1204 


2554 


A 


9573 


83 


415 


EDKRLRLVDGDSRCAGRV*IYHDGFWGTICD 
DGWDLSDAHVVCQKLGCGVAFNATVSAHFG 
EGSGPIWLDDLNCTGTESHLWQCPSRGWGQ 
HDCRHKEDAGVICSEFTALR ' 


1205 


2555 


.A 


9577 


64 


424 


ARGSCPTRPRTANGRMGETKDAPQMLVTFK 
D VAVTFFREEWRQLVLVHRTL YR* GMLETC 
GLLDTLRHNVPQPDVVHLLYHGTQLL1VKRE 
VSHSPCAGDMRELFTREATLTPHPYNNGA 


1206 


2556 


A 


9584 


38 


476 


TLGAVLFSEVSKESSTSHSGGQLGRQNRHPKL 
SNFITPSSPRLKP*TAS SQRNLGQUNMFLTAV 
NPQPLSTPSWQIETKYSTKVLTGNWMEERRK 
GLPYKHLITHHQEPPHRYLISTYDDHYNRHG 
YNPGLPPLRTWNGQKLLWL 


1207 


2557 


A 


9586 


2 


412 


LRSSPAALLRALCITTVTGTALALRSRVATTN 
PDGCRNVLRPKYYRLCDKAESWGIALETVPT 
GVAVTSWAIMLTVLTLVCKGQDYNRRQKLP 
THILCLL*EKGIFGLTFAFIIGLDGSTGPTRFFL 
FGILFS1CFS 


1208 


2558 


A 


9597 


122 


3 


IKNYWPGMVAHACNPSPLGGRGRWIA*AQK 
FADAWADAW 


1209 


2559 


A 


9611 


148 


558 


KSLRNVWDLLNNTWKADRFFCHSSRTSTIRK 
Kjutijir I r bKMb I WTSGRTSS S YRHDEKRNI YQ 
RIRDHDLLDKRKTVTALKAGEDRAILLGLAM 
MVCSIMM*FLLGITLLRSYMQSVWTRESQCT 
LLNASITETFNC 


1210 


2560 


A 


9618 


384 


2 


SLHDMLMLAEQQQKQKWAVNTQNTAWSNA 
DSKFGQRILEKMEWSKGRGLGVQEQGGPDDI 
KVQVKNNDLGLQATINNEANWIAHQDDFNW 
LLAELNTCQRQETADS* * * WSPKNSHVGKDS 
GELSAK 


1211 


2561 


A 


9620 


316 


610 


QKHPGGGQLGRSPQEDSRFHNKASSGVSRVR 
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D=Aspartic Acid, E=Ghitamic Acid, 
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LGRAWWLTPVIPTLWEAKAGGSPE*D*AGRG 
TPSLLKIQKJN*VWGRRL*SSYSEAEAGESL 


1010 


xjOZ 


A 






1AA 


(jrrvuuDYQK.lbK.1 IQLrQAQNLSLCLAMl R 
TREL * KGGGKGRHE* A WPFLKKGG YG VKAP 
AILNTSNCT* CF*ETKMLSDDPKAC VFE VSSA 

DL ¥ N I arOVlR 


1213 


2563 


A 


9624 


2 


356 


AELSLASTACGRNTSGDSLPDYDRAPISSPLA 
TSGTILSAISCLWDLPTPVLRVGLSCQPSMSSQ 
IPRMYSTDVEAAVNSLEDLYLQAYYAYLCVG 
L i rnKJJUMALbO VoKrJj'bLAri 


1214 


2564 


A 


9634 


ne 


912 


SLSRWVRAKL* VPYNQENCLNPRGGGCSEPR 
SHYCTPAWATEKDS 


1215 


2565 


A 


9636 


220 


426 


KPGNFAVSSEY*DITSGQLKTAVRG*IEMTST 
EENFGEKLHDIGFGNGFLDKT*KAQATKAKI 
DK 


1216 


2566 


A 


9637 


391 


76 


CFLEDGCTQAS * AEEAA VSPSMAEEEQGSTSC 
RERJISrRFKMKNHSPDDTIKENYTISNlRTRKI 
NHLPETERNLLEHGLMYIRLNAAFCSLVAHS 
LFGFILKAT 


1217 


2567 


A 


9655 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKV 
EEHHLQPVQVLQTLLHSATAGTGCRRPARPP 
PAPPTPTPWRSRQSGKQSERAS*LKGRGRYGL 
G ALGGRGGRALGGSRWPPPLPGETLFS GCKH 
RRRRRGSDAAPGEEAGT 


1218 


2568 


A 


9658 


3 


405 


HASARALLSPNLSPNNKMAISGGPVLGFFIIA 

VLMSAQEPWAIKEEHVUQAEFYLNPDQSGEF 

MLDFEGEDTraGDMAKKETVWRLE*LARLD 

NFEAQRALAN1AADQAALEIMDMGSDYTLIP 

NVPPKVTVL 


loin 
1219 


2569 


A 


9662 


3 


284 


PDWTEKRKMQDTGSILPLHWFGFGYAALVA 
YGGIIGYVKAGSVPSLAAGLLFGSLSGLGAYQ 
LSQDPRNVW VFLATS GTLAGIMGMRF YHSG 
KL 


1220 


2570 


A 


9669 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSA 

PGNTSLCTRDYKITQVLFPLLYTVLFFVGLITN 

GLAMRIFFQIRSKSNFIIFLKNTVISDLLMILTF 

PFKILSDAKLGTGPLRTFVCQVTSNOFYFTMYI 

SISFLGLITIDRYQKTTRPFKTSNPKNLLGAKIL 


1221 


2571 


A 


9676 


164 


562 


KERDSSTFSAAMTTMQGMEQAMPGAGPGVP 
QLGNMAVIHSHLWKGLQEKFLKGEPKVLGV 

\/njJ TAT \lfQ1 QXIi^Tn^jnAi^XA A CXTTV/"' OXtT>TO\7 

Vi^lL 1 ALMouoMOl 1 MMLMAoN I YuaNrlS V 

YIGYTIWGSVMFIISGSLSIAAGIRTTKGLVRG 
SLGMNITSS 


1222 


2572 


A 


9688 


43 


412 


VAKMVKCCSAIGCASRCLPNSKLKGLTTHVF 
PTDENIKRKWVLAMKRLDVNAAGZWEPKKG 
DVLCSRHFKKTDFDRSAPNIKLKPGV1PSIFDS 
PYHLQGKREKLHCRKXFTLKPvTATNYNH 


1221 




A 

A 


yoyo 






K J oMUJLLf r onrlKsKJAA I l^NLJjrOl^ V WK W VKJK 
DSSYANV QDGFNGDTPLICACRRGHVRTVSFL 
LKKECIXQPQKPERENLLALCCE 


1224 


2574 


A 


9700 


3 


632 


DAWASGGELGSLFDHHVQRAVCDTRAKYRE 

GRRPRAVKVYTINLESQYLLIQGVPAVGVMK 

ELVERFALYGAIEQYNALDEYPAEDFTEVYLI 

KFMNLQSARTAKRKMDEQSFFGGLLHVCYA 

PEFETVEETRKKLQMRKAYVVKTTENKDHY 

VTKKKLVTEHKDTEDFRQDFHSEMSGFCKA 

ALNTSAGNSNPYLPYSCELPLCYFSSK 
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1225 


2575 


A 


9710 


I 


1& 


RSGCVLRMTEWETGAPAVAETPDIKLFGKWS 
TDDVHINDISLQDYIAGVRLILL 


1226 


2576 


A 


9713 


82 


492 


QGLPSFLPAFGPSGSWLGPAPTLGSSCNTVDT 

ICHGYSEIRPLFYLSFCDLLLGLCWLTETLLYG 

ASVANKDIICYNLQAVGQIFYISSFLYTVNYI 

WYLYTELRMKHTQSGQSTSPLVIDYTCRVCQ 

MAFVFSSLI 


1227 


2577 


A 


9720 


3 


416 


GKWKRTQVPLLGEECADMDLARKEFLRGNG 
LAAGKMNISIDLDTNYAELVLNVGRVTLGEN 
NRKKMKDCQLRKQQNENVSRAVCALLNSGG 
GVIKAEVENKGYSYKKDGIGLDLENSFSNML 
PFVPNFLDFMQNGNYF 


1228 


2578 


A 


9723 


278 


411 


EASSSNTVASNVADKTDPHSMNSRVFIGNLN 
TLVLQKSDVEAVF 


1229 


2579 


A 


9725 


121 


902 


LFAMSGFENLNTDFYQTSYSIDDQSQQ S YD Y 

GGSGGPYSKQYAGYDYSQQGRFVPPDMMQP 

QQPYTGQIYQPTQAYTPASPQPFYGNNFEDEP 

PLLEELGINFDHIWQKTLTVLHPLKVADGSIM 

NETDLAGPMVFCLAFGATLLLAGKIQFGYVY 

GISAIGCLGMFCLLNLMSMTGVSFGCVASVL 

GYCLLPM1LLSSFAVIFSLQGMVGIILTAGIIG 

WCSFSASKIFISALAMEGQQLLVAYPCALLYG 

VFALISVF 


1230 


2580 


A 


9739 


11 


247 


TFVLNMNTPKEEFQDWPIVRIAAHLPDLIVYG 
HFSPERPFMDYFDGVLMFVDISGKCKRDVCL 
MWMSNRLAWEFTCRA 


1231 


2581 


A 


9744 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPP 

ACRIMPTTVDDVLEHGGEFHFFQKQMFFLLA 

LLSATFAPIYVGIVFLGFTPDHRCRSPGVAELS 

LRCGWSPAEELNYTVPGPGPAGEASPRQCRR 

YEVDWNQSTFDCVDPLASLDTNRSRLPLGPC 

RDGWVYETPGSSIVTEFNLVCANSWMLDLFQ 

SSVNVGFFIGSMSIGYIADRFGRKLCLLTTVLI 

NAAAGVLMAI SPTYT WMLIFRLIQGL VSKAG 

WUGYILITEFVGRRYRRTVGIFYQVAYTVGL 

LVLAGVAYALPHWRWLQFTVALPNFFFLLY 

YWCIPESPRWLISQNKNAEAMRIIKHIAKKNG 

KSLPASL 


1232 


2582 


A 


9753 


164 


517 


PGPGMQGPPPITPTSWSLPPWRAYVAAAVLC 
YINLLNYMNWFIIAGVLLDIQEVFQISDNHAG 
LLQTVFVSCLLLSAPVFGYLGDRHSRKATMS 
FGILLWSGAGLSSSFISPRYSWLF 


1233 


2583 


A 


9757 


25 


419 


LPAPWTERVRECSEGLVGTCLGDPMASPRTVT 
IVALSVALGLFFVFMGTIKLTPRLSKDAYSEM 
KRAYKSYVRALPLLKKMGINSELLRKSIGALE 
VACGIVMTLVPGRPKDVANFFLLLLVLAVLF 
FHQLV 


1234 


2584 


A 


9765 


71 


456 


RLELDWGFSLHFLPVAYLCPLSSGFEMNVQP 
CSRCGYGVYPAEKISCIDQIWHKACFHCEVC 
KMMLS VNNF VSHQKKJ'YCHAHNPKNNTFTS 
VYHTPLNLNVRTFPEAISGIHDQEDGEQCKSV 
FHWD 


1235 


2585 


A 


9767 


52 


559 


IRSGAMSVDKAELCGSLLTWLQTFHVPSPCA 

SPQDLSSGLAVAYVLNQIDPSWFNEAWLQGI 

SEDPGPNWKLKVTSGLLIRGQTGEEMTRDGP 

ARHMSWVMGRKRDRCLVINHLFIHSSMEYSP 

CARPGHSARNNTDKNLPHTAIILVTSNTYTTI 

KINFQAGRSGSCL 


1236 


2586 


A 


9770 


352 


608 


FRGEALTVRFLTKRFIGEYASNFESIYKKHLC 
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Amino acid sequence (A=Alaninc OCysteine, 
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LERKQLNLEIYDPCSQTQKAKFSLTSELHWA 
DGFV1VYDISDRSSFAFAKALI 


1237 


2587 


A 


9793 


266 


515 


NILAnYFPFPRLFLLRDSQSNPKAFALTLCHH 
QKIKNFQILPVSIDALTPPLWCFLVSFLTHFS 
RYKPTRPVCITQFQGCS 


1238 


2588 


A 


9802 


537 


967 


ELGAGRSDREAMEAAVKEEISVEDEAVDKNI 

FRDCNKIAFYRRQKQWLSKKSTYRALLDSVT 

TDEDSTRFQIINEASKVPLLAEIYGrEGNlFRLK 

INEETPLKPRFEVPDVLTSKPSTVRLISCSGDT 

GSLILADGKGDLKC 


1239 


2589 


A 


9805 


105 


540 


VPGDPAMVRAGAVGAHLPASGLDIFGDLKK 

MNKRQLYYQVLNFAMIVSSALMIWKGLIVLT 

GSESPIWVLSGSMEPAFHRGDLLFLTNFRED 

PIRAGEIVWKVEGRDIPIVHRVIKVHEKDNG 

DIKFLTKGDNNEGDDRGSYK 


1240 


2590 


A 


9819 


3 


305 


TDGRDPLPCAARRRGGGGECCGAGWVAEWS 
PQPLDPAMLLWMQGFVLEAVACQDNDDYLR 
YGILFEDLDCNGDGWDIIELQEGLRNWSSAF 
DPNSEEHG 


1241 


2591 


A 


9834 


841 


1209 


SPARGKSNRTDVMITAPKNKKMTENLAAPEA 
LDSSTHSSSTATQSRAKMNTPAPTPSTVPAIPR 
GGSGGPPPCAPHDRVSSVLQCDTQAMDHKTE 
SSHSWEFLFKRTKTPSPFHPAVRENRN 


1242 


2592 


A 


9843 


3 


589 


TISCGPATEPPASLLSSASSDDFCKEKTEDRYS 

LGSSLDSGMRTPLCRICFQGPEQGELLSPCRC 

DGSVKCTHQPCLIKWISERGCWSCELCYYKY 

HV1AISTKNPLQWQAISLTVIEKVQVAAAILGS 

LFLIASISWLIWSTFSPSARWQRQDLLFQICYG 

MYGFMDVMIVAVDSEDMVQAAKEVGKRWS 

DIPP 


1243 


2593 


A 


9846 


198 


411 


WRISHHAGKMPVMKGLLAPQNTFLDTIATRF 
DGTHSNFILANAQVAKGFPIVYCSDGFCELAG 
FARTEVMQ 


1244 


2594 


A 


9848 


116 


650 


PICGFLYLCSAMASESSPLLAYRLLGEEGVAL 

PANGAGGPGGASARKLSTFLGVVVPTVLSMF 

SIWFLRIGFWGHAGLLQALAMLLVAYFILA 

LTVLSVCAIATNGAVQGGGAYC1LQHRWTG 

VWPVLPAREVMISRTLGPEVGGSIGLMFYLA 

NVCGCAVSLLGLVESVLDVFGA 


1245 


2595 


A 


9849 


573 


1620 


KSKCRFPEGL SEGFGPMRKEALSSGS VQEAE 

AMLDEPQEQAEGSLTVYVISEHSSLLPQDMM 

SYIGPKRTAWRGIMHREAFN1IGRRIVQVAQ 

AMSLTEDVLAAALADHLPEDKWSAEKRRPL 

KSSLGYEITFSLLNPDPKSHDVYWDIEGAVRR 

YVQPFLNALGAAGNFSVDSQILYYAMLGVNP 

RFDSASSSYYLDMHSLPHVINPVESRLGSSAA 

SLYPVLNFLLYVPELAHSPLYIQDKDGAPVAT 

NAFHSPRWGGIMVYNVDSKTYNASVLPVRV 

EVDMVRVMEVFLAQLRLLFGIAQPQLPPKCL 

T CPDTC13PT \ /T\1/DT TYDT T \1I A T> C\7TZ?XTT ATATT 

LburlobULMl WtXDKLLWAKavbNLArAI I 
TLTSLA 


1246 


2596 


A 


9850 


114 


464 


PPQLGAQRVREPRHPDVRAPLRVTSPGLRSRS 
ARSLGRRPRIAMVTVGNYCEAEGPVGPAWM 
QDGLSPCFFFTLVPSTRMALGTLALVLALPCK 
RRERPAGADSLSWGAGPR1SSYV 


1247 


2597 


A 


9851 


2 


327 


FVRNKKMTRSCSAVGCSTRDTVLSRERGLSF 
HQFPTDTIQRSKWIRAVNRVDPRSKKIWIPGP 
GAILCSKHFQESDFESYGIRRKLKKGAVPSVS 
LYKVFKYSSRCTS 
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F=Phenylalanine, G=Glycine, H=Histidine, 
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1248 


2598 


A 


9853 


58 


444 


RVDDFVYSKGGKDAGGADVSLACRRQSIPEE 

FRGITVVELLKKEGSTLGLTISGGTDKDGKPR 

VSNLRPGGLAARSDLLNIGDYIRSVNGIHLTR 

LRHDEIITLLKNVGERWLEVEYELPPPGGCP 

WT 


1249 


2599 


A 


9856 


2 


1265 


LPPPRPSRHRRGRAGTRASAAAAAGPTVSAV 

RAPVRGQDSGAGTPQGRLAGRGAHLSRVGA 

SGSGVAAGPAARHAPRRRCADAGEAVGASC 

GRCAVALLSGVCTLVSTHVCVGSGCPGAAGT 

PMGAGDAGASAESAVTTAPQEPPARPLQAGS 

GAGPAPGRAMRSTTLLALLALVLLYLVSGAL 

VFRALEQPHEQQAQREL'GEVREKFLRAHPCV 

SDQELGLLIKEVADALGGGADPETNSTSNSSH 

SAWDLGSAFFFSGTIITTIGGGGDWHVGGGK 

ELPHGGRCRETEGSQVAPRLPASPLCPGYGN 

VALRTDAGRLFCIFYALVGIPLFGILLAGVGD 

RLGSSLRHGIGHIEAIFLKWHVPPELVRVLSA 

MLFLLIGCLLFVLTPTFVFCYMEDWSKLEAIY 

FVIVTLTTVGFGDYVA 


1250 


2600 


A 


9873 


2 


652 


FWPSPCGGIPGRAPNGASRP'rMGNSASRNDF 

EWVYTDQPHTQRRKEILAKYPA1KALMRPDP 

RLKWAVLVLVLVQMLACWLVRGLAWRWLL 

FWAYAFGGCVNHSLTLAIHDISHNAAFGTGR 

AARNRWLAVFANLPEGVPYAASFKKYHVDH 

HRYLGGDGLDVDVPTRLEGWFFCTPARKLL 

WLVLQPFFYSLRPLCVHPKAVTRMEVLNTLV 

QLA 


1251 


2601 


A 


9875 


150 


1209 


PVIMPLHFSPGDIVRPSCCVSSSPKLRRNAHSR 

LESYRPDTDLSREDTGCNLQHISDRENIDDLN 

MEFNPSDHPRASTIFLSKSQTDVREKRKSLFIN 

HHPPGQIARKYSSCSTEFLDDSTVSQPNLKYTI 

KCVAIAIYYrnKNRDPDGRMLLDIFDENLHPL 

SKSEVPPDYDKHNPEQKQIYRFVRTLFSAAQL 

TAECATVTLVYLERLLTYAEIDICPANWKRIV 

LGAILLASKVWDDQAVWNVDYCQILKDITVE 

fNH jtvit't T" 1 T*/'Vr , T T" 1 T t r\p\TT\n mon i T/t/trr>rvT 

DMMELERQFLELLQFNINvPSSVYAKYYFDL 

RSLAEANNLSFPLEPLSRERAHKLEAISRLCED 

KYKDLRRSARKRSASADNLTLPRWSPAIIS 


1252 


2602 


A 


9879 


6 


376 


KRPDSRPPAQYRAGPTRPRTRGCELLYWKAT 
KAVGDCMGSLSTANVEFCLDVFKELNSNNIG 
DNIFJr abLaLLYALaMVLLGARGETEEQLEKV 
WNSSEVCSEPRSLSCSRSGSAKLILSLYQ 


1253 


2603 


A 


9880 


180 


388 


KEQAELLYGLYCQCDLTLSSHPSSVPAMSSC 

NFTHATFVLIGIPGLEKAHFWVGFPLLSMYVA 

AMFGNC 


1254 


2604 


A 


9881 


19 


494 


VISFQIITDTIMDSSTAHSPVFLVFPPEITASEYE 
STELSATTFSTQSPLQKLFARKMK1LGTIQILF 
GIMTFSFGVIFLFTLLKPYPRFPFIFLSGYPFWG 
SVLFINSGAFLIAVKRKTTETLIILSRIMNFLSA 


1255 


2605 


A 


9896 


72 


386 


RPGREQRDCFQAPPLGLGGRQTDMMHHPLT 
GATCVGLPNVGMCPQLSGALTFMYLQQGNQ 
EATVAPDTMAQPYASAQFAPPQNGIPGEYTA 
PHPHPAPEYTGQTT 


1256 


2606 


A 


9902 


95 


399 


SGGPAGLLHRPVLPKMGLSGLLPILVPFILLG 
DIQEPGHAEGILGKPCPKIKVECEVEEIDQCTK 
PRDCPENMKCCPFSRGKKCLDFRKVSLTLYH 
KEELE 


1257 


2607 


A 


9905 


374 


459 


EHLKSTPNRLG W AHTCNP S TLG GRGG W 
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1258 


2608 


A 


9911 


364 


1974 


AGPGVPAVGGRWASGPGLGGRTLCSGPPDH 

QRRGPSCGASGDPQCVGSPHPQRARPLLARP 

GARLLPGHLPSPRPPRLPTGQPPAAAFRGPVR 

PQGGGHIHPLPTPGGRPCFAVSEGSGSALLLS 

YLGECGSSSYVTGAACISPVLRCREWFEAGLP 

WPYERGFLLHQKIALSRYATALEDTVDTSRL 

FRSRSLREFEEALFCHTKSFPISWDAYWDRND 

PLRDVDEAAVPVLCICSADDPVCGPPDHTLTT 

ELFHSNPYFFLLLSRHGGHCGFLRQEPLPAWS 

HEVILESFRALTEFFRTEERIKGLSRHRASFLG 

GRRRGGALQRREVSSSSNLEEIFNWKRSYTRL 

MAAAAGAAAAPGSREPQDRPECGAGHPGPR 

YYRHPERWLLRPEAFLGPLRTRAPSAEDSQR 

ERPAARSGPEMRVRYPWAAVLAPYLALSQD 

PMYKSSASGQGASGSYNHVREEMLIKAGGA 

MSRRWRQSKFRHVFGQAAKADQAYEDIRV 

SKVTWDSSFCAVNPKFLAIIVEAGGGGAFIVL 

PLAK 


1259 


2609 


A 


9919 


693 


935 


GCFKFIGESTCCWIFPSSVTTQCWAKAPRAA 
TLSKAERLRSQPGPEQGGSSYRPRTPTAAAIL 
PPRPGRSHRKRKLVSTK 


1260 


2610 


A 


9921 


455 


1082 


QRSCLCSAIEKDGGDVKALYRRSQALEKLGR 

LDQAVLDLQRCVSLEPKNKVFQEALRNIGGQ 

IQEKVRYMSSTDAKVEQMFQILLDPEEKGTE 

KKQKASQNLWLAREDAGAEKIFRSNGVQLL 

QRLLDMGETDLMLAALRTLVGICSEHQSRTV 

ATLSILGTRRVVSILGVESQAVSLAACHLLQV 

MFDALKEGVKKGFRGKEGAHV 


1261 


2611 


A 


9928 


1 


438 


GFRGAEAPGAAQAPKKKKPRPTEGGPGAGSG 
RGKDPYRGPTLLHQPKPPKDEFLS SLESYEIAF 
PTRVDHNGALLAFSPPPPQRQRRGTGATAES 
RLFYKEASPSTHFLLNLTRSSRLLAGHVSVEY 
WTREGLAWQRADRPHCLYA 


1262 


2612 


A 


9931 


168 


435 


AAEMGRAGAAAVIPGLALLWAVGLGGPPPA 
PPRLPFCLQELQGRHALHTFSLERTCSYQDFL 
WADEGRLLHVGAQDLATWHTLSPLGLW 


1263 


2613 


A 


9938 


247 


488 


RMSATSVDQRPKGQGNKVSVQNGSIHQKDG 
CNDDDFEPYLRSPDNQSNSYPPMSDPYMPGY 
YAPSIGFPYSLGEAAWSQL 


1264 


2614 


A 


9941 


61 


277 


ESIGLTALGPRRRPWEHRWSDPITLKMKGWG 
WLALLLGALLGTAWARRSQDLHCGACKAVR 
RRVRQFNIYDY 


1265 


2615 


A 


9956 


2 


522 


FVASEVSKMPVPASWPHPPGPFLLLTLLLGLT 

EVAGEEELQMIQPEKLLLVTVGKTATLHCTV 

TSLLPVGPVLWFRGVGPGRELIYNQKEGHFP 

RVTTVSDLTKRNNMDFSIRISSITPADVGTYY 

CVKFRKGSPDHVEFKSGAGTELSVRGEYSVG 

FLSQVWWLSSHPFMN 


1266 


2616 


A 


10002 


243 


387 


PKNNACHLLFTAVCQPRCKHGECIGPNKCKC 
HPOY ACjKI UNQuKKTV 


1267 


2617 


A 


10004 


36 


707 


LPAPASTWSVARETMASSSVPPATVSAATAG 

PGPGFGFASKTKKKHFVQQKVKVFRAADPLV 

GVFLWGVAHSINELSQVPPPVMLLPDDFKAS 

SKIKVNNHLFHRENLPSHFKFKEYCPQVFRNL 

RDRFGIDDQDYLVSLTRNPPSESEGSDGRFLIS 

YDRTLVIKEVSSEDIADMHSNLSNYHQVRPLS 

SPILSLSSLLTYSSATVSNRCQLGRKLIGRENP 


1268 


2618 


A 


10005 


2 


209 - 


GEGYELFVPSNGVPAVCHMVGRRPHRAVLSP 
SQDELEHSLGESAAQGAAGVVLWVSWENTR 



319 



WO 01/57188 



PCT/US01/03800 



SEQID 


SEQ ID 


Met 


SEQ 


Predicted 


Predicted end 


Amino acid sequence (A=Alanine C=Cysteine, 


NO: of 


NO: of 


hod 


ID NO: 


beginning 


nucleotide 


D^Aspartic Acid, E=GIutamic Acid, 


nucl- 


peptide 




in 


nucleotide 


location 


, F=Phenylalanine, G=Glycine, H=Histidine, 


eotide 


seq- 




USSN 


location 


corresponding 


I=Isoleucine, K=Lysine, L-Leucine, 


seq- 


uence 




09/496 


correspond! 


to last amino 


M=Methionine, N=Asparagine, P=Pro]ine, 


uence 






914 


ng to first 
amino acid 
residue of 
peptide 
sequence 


acid residue 
of peptide 
sequence 


Q=Glutamine, R«=Arginine, S^Serine, 
T-Threonine, V^Valine, W=Tryptophan, 
Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possible 
nucleotide insertion 














TKVSLGLA 


1269 


2619 


A 


10010 


245 


688 


FGMLKNKGHS SKKDNL AVN AV ALQDHTLHD 
LQLRNLSVADHSKTQVQKKENKSLKRDTBCAI 
IDTGLKKTTQCPKEEDSEKEYVLDPKPPPLTL 
AQKLGLIGPPPPPLSSDEWEKVKQRSLLQGDS 
VQPCPICKEEFELRPQVFSIRG 


1270 


2620 


A 


10011 


2 


588 


RVDDFVRPLPPGLMSRSRASIHRGSIPAMSYA 
PFRDVRGPSTHRTQYVHSPYDRPGWNPRFCII 
SGNQLLMLDEDEIHPLLIRDRRSESSRNKLLR 
RTVSVPVEGRPHGEHEYHLGRSRRKSVPGGK 
QYSMEGAPAAPFRPSQGFLSRRLKSSIKRTKS 
QPKLDRTSSFRQILPRFRSADHDRYRGWSMW 
DEIDV 


1271 


2621 


A 


10013 


209 


363 


LPAPPNLSPRLSFGFQFPGGNDNYLTITGPSHP 
FLSGAEVSQSCRRRGGRA 


1272 


2622 


A 


10014 


7 


388 


SAVTISWKWRSVMGIQTSPALLASLGAGLVT 
LLGtAVGSYLVRRSRRPQVTLLDPNEKDLLR 
LIDKTLSARSPCKHIYLSTRIDGSLSIRPYTPVT 
SDEDQGYVDIDIKVYLKGVHPTFPEGGKMSH 


1273 


2623 


A 


10016 


1 


1339 


MAARTLGRGVGRLLGSLRGLSGQPARPPCGV 

SAPRRAASGPSGSAPAVAAAAAQPGSYPALS 

AQAAREPAAFWGPLARDTLVWDTPYHTVW 

DCDFSTGKIGWFLGGQLNVSVNCLDQHVRKS 

PESVALIWERDEPGTEVRITYRELLETTCRLA 

NTLKRHGVHRGDRVAIYMPVSPLAVAAMLA 

CARIGAVHTVIFAGFSAESLAGRINDAKCKW 

ITFNQGLRGGRV VELKK1 VDEAVKHCPTV QH 

VLVAHRTDNKVHMGDLDVPLEQEMAKEDP 

VCAPESMGSEDMLFMLYTSGSTGMPKGIVHT 

QAGYLLYAALTHKLVFDHQPGDIFGCVADIG 

WITGHSYVVYGPLCNGATSVLFESTPVYFNA 

GRYAVETVERLKINQFYGAPTAVRLLLKYGD 

AWVKKYDRSSLRTLGSVGEPINCEAWEWLH 

RVVGDSRCTLVDTWWQT 


1274 


2624 


A 


10017 


1 


3750 


FRPQGTPRSPASHVLTMSAPDEGRRDPPKPKG 

KTLGSFFGSLPGFSSARNLVANAHSSARARPA 

ADPTGAPAAEAAQPQAQVAAHPEQTAPWTE 

KELQPSEKMVSGAKDL VCSKMSRAKD A VS S 

GVASVVDVAKGVVQGGLDTTRSALTGTKEV 

VSSGVTGAMDMAKGAVQGGLDTSKAVLTG 

TKDTVSTGLTGAVNVAKGTVQAGVDTTKTV 

LTGTKDTVTTGVMGAVNLAKGTVQTXjVETS 

ICAVLTGTKDAVSTGLTGAVNVARGSIQTGV 

DTSKTVLTGTKDTVCSGVTGAMNVAKGTIQT 

GVDTSKTVLTGTKDTVCSGVTGAMNVAKGT 

IQTGVDTSKTVLTGTKDTVCSGVTGAMNVA 

KGTIQTGVDTTKTVLTGTKNTVCSGVTGAVN 

LAKEAIQGGLDTTKSMVMGTKDTMSTGLTG 

AANVAKGAMQTGLNTTQNIATGTKDTVCSG 

VTGAMNLARGTIQTGVDTTKIVLTGTKDTVC 

SGVTGAANVAKGAVQGGLDTTKSVLTGTKD 

AVSTGLTGAVNVAKGTVQTGVDTTKTVLTG 

TKDTVCSGVTSAVNVAKGAVQGGLDTTKSV 

VIGTKDTMSTGLTGAANVAKGAVQTGVDTA 

KTVLTGTKDTVTTGLVGAVNVAKGTVQTGM 

DTTKTVLTGTKDTIYSGVTSAVNVAKGAVQT 

GLKTTQNIATGTKNTFGSGVTSAVNVAKGAA 

QTGVDTAKTVLTGTKDTVTTGLMGAVNVAK 

GTVQTSVDTTKTVLTGTKDTVCSGVTGAAN 
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VAKGAIQGGLDTTKSVLTGTKDAVSTGLTGA 
VKLAKGTVQTGMDTTKTVLTGTKDA VCSGV 
TGAANVAKGAVQMGVDTAKTVLTGTKDTV 
CSGVTGAANVAKGAVQTGLKTTQNIATGTEC 
NTLGSGVTGAAKVAKGAVQGGLDTTKSVLT 
GTKDAVSTGLTGAVNLAKGTVQTGVDTSKT 
VLTGTKDTVCSGVTGAVNVAKGTVQTGVDT 
VJLotjAlsx>AV 1 1UV i OAVN VAMj 1 Vt^i (j 
VDASKAVLMGTKDTVFSGVTGAMSMAKGA 
VQGGLDTTKTVLTGTKDAVSAGLMGSGNVA 
TGATHTGLSTFQNWLPSTPATS WGGLTSSRT 
I UN Litre Kl 1 ALor L/C Arr oul £> 1 r ru VLZ> V Crrcr 
AWEAAATTKGLATDVATFTQGAAPGREDTG 
LLATTHGPEEAPRLAMLQNELEGLGDIFHPM 
NAEEQAQLAASQPGPKVLSAEQGSYFVRLGD 
LGPSFRQRAFEHAVSHLQHGQFQARDTLAQL 
QDCFRL 














YKRKYSAANTKVEKKKKEKVLAPVTKPVGG 
DKNGGTRWKLPTMPRYYPTEDVPRKLLSHG 
KKPFS 


1276 


2626 


A 


10030 


3 


507 


GGSLRFSPPRVPSCSRVFCPVPPGGCGLPSPMS 

ASRPQSPTTPWCLPRRYMKHKRDDGPEKQED 

EAVDVTPVMTCVFVVMCCSMLVLLYYFYDL 

LVYWIGIFCLASATGLYSCLAPCVRRLPFGK 

CRIPNNSLPYFHKRPQARMLLLALFCVAVSV 

V WLt YrKJN.bUL) 


1277 


2627 


A 


10035 


51 


869 


YSRFTVPLPATMASSEVARHLLFQSHMATKT 

TCMSSQGSDDEQIKRENIRSLTMSGHVGFESL 

PDQLVNRSIQQGFCFNILCVGETGIGKSTLIDT 

LFNTNFEDYESSHFCPNVKLKAQTYELQESN 

VLJLKL 1 1 VN 1 VOr UDLJINKJibKLJLUKovjo I EN 

PQKYRSEQHPVEPKKCTSFWKGALGKWAGIE 

SSGQSAQQPYLPINSPPHRLADVADVHLFSSV 

i_(ij\j/\r i nijU v l viNiirjsj\.v<^iNisjjr*v^CrU x a 

KGDQEQGSWKHGADPLRGGEM 


1278 


2628 


A 


10036 


3 


457 


RAFDVRRKKSLRPCCPRJDFHAGCLTVSGPST 
VMGAVGESLSVQCRYEEKYKTFNKYWCRQP 

TFTVTLENLTADDAGKYRCGIATILQEDGLSG 
FLPDPFFOVOVLVSSASSTENSVKTP 


1279 


2629 


A 


10039 


214 


435 


NDSLVPMSSWRSCARAPSSESAWRRSAATRR 
SRKCLRTKRKRWSSGKGTQMQSTLSETPRRA 
QMPCMWWYPFWG 


1280 


2630 


A 


10043 


2 


344 


RAT WHN AGKERE A VQLMAG AEKRVKA SHS 
FLRGLFGGNTRIEEACENfTYTRAANMFKMAK 
NWSAAGNAFCQAAKLHMQLQSKHDSATSFV 
DAGNAYKKADPQGKTARHVACYLCV 


1281 


2631 


A 


10080 


620 


818 


VIYKLDSSLFSYFIYFFIFETESHFLPLMKWTG 
PIMAHCSLKTLASRNSADSAF1 SAGDTST STTST 


1282 


2632 


A 


10084 


3 


1640 


SASIIIRGDKRASGEVGIAPSSRHILIGEPSAKY 

NGTAUSLVRGPGILGEVTVFWRIFPPSVGEFA 

ETSGKLTMRDEQSAV1VVIQALNDD1PEEKSF 

YEFQLTAVSEGGVLSESSSTANITVVASDSPY 

GRFAFSHEQLRVSEAQRVNITTIRSSGDFGHVR 

LWYKTMSGTAEAGLXlFVPAAGELLFEAGEM 

RKSLHVEILDDDYPEGPEEFSLTITKVELQGR 

GYDFTIQF^fGLQIDQPPEIGNISIVRIIIMKNDN 

AEGHEFDPKYTAFEVEEDVGLIMIPWRLHGT 
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YGYVTADFISQSSSASPGGVDYILHGSTVTFQ 

HGQNLSFINISIIDDNESEFEEPIEILLTGATGG 

AVLGRHLVSRIIIAKSDSPFGVIRFLNQSKISIA 

NPNSTMILSLVLERTGGLLGEIQVNWETVGFN 

SQEALLPQNRDIADPVSGLFYFGEGEGGVRTII 

LTTYPHEEIEVEETFIIKLHLVKGEAKLDSRAK 

DVTLTIQEFGDPNGWQFAPETLSKKTYSEPL 

ALEGPLLITFFVRRVKGTFGEIM 


1283 


2633 


A 


10088 


316 


516 


MGSKTLPAPVPIHPSLQLTNYSFLQAVNGLPT 
VPSDHLPNLYGFSALHAVHLHQWTLGYPAM 
HLXRS 


1284 


2634 


A 


10091 


2 


569 


FVSPSRAMASALIYVSKFKSFVILVVTPLLLLP 

LVILMPAKFVRCAYVIILMAIYWCTEVIPLAV 

TSLMPVLLFPLFQILDSRQVCVQYMKDTNML 

FLGGLIVAVAVERWNLHKRIALRTLLWVGA 

KPARLMLGFMGVTALLSMWISNTATTAMMV 

PIVEAILQQMEATSAATEAGLELVDKGKAKE 

LP 


1285 


2635 


A 


10092 


290 


728 


KQSTRPDVMTLYPLHWQEEMSGESVVSSAVP 
AAATRTTSFKGTSPSSKYVKLNVGGALYYTT 
MQTLTKQDTMLKAMFSGRMEVLTDSEGWIL 
IDRCGKHFGTILNYLRDGAVPLPESRREIEELL 
AEAKYYLVQGLVEECQAALQV 


1286 


2636 


A 


10100 


1 


574 


RPRGRGAWAGPGGDYSGVRRQQRRRTRISGS 

QRGSDAAGTMGCCTGRCSLICLCALQLVSAL 

ERQEFDFLGFQWAPILGNFLHIIVVILGLFGTIQ 

YRPRYIMVYTVWTALWVTWNVFIICFYLEVG 

GLSKDTDLMTFNISVHRSWWREHGPGCVRR 

VLPPSAHGMMDDYTYVSVTGCIVDFQYLEVI 

HSA 


1287 


2637 


A 


10103 


252 


376 


RSRMGDKPIWEQIGSSFIQHYYQLFDNDRTQL 
GAIYVSFQL 


128S 


2638 


A 


10107 


1 


478 


MEEEDESRGKTEESGEDRGDGPPDRDPTLSPS 

AFILRAIQQAVGS SLQGDLPNDKDGSRCHGL 

RWRRCRSPRSEPRSQESGGTDTATVLDMATD 

SFLAGLVSVLDPPDTWVPSRLDLRPGESEDM 

LELVAEVRIGDRDPIPLPVPSLLPRLRAWRTG 

KT 


1289 


2639 


A 


10113 


237 


438 


LLSRMPSTNRAGSLKDPEIAELFFKEDPEKLFT 
DLREIGHGSFGAAYFARDVRTNEWAIKKMS 
YSG 


1290 


2640 


A 


10114 


367 


8S6 


RGAKAKSAVLPPGPPCSSItlLSPPAPLTPRSPG 

TEATRPTAMSKSLKKKSHWTSKVHESVIGRN 

PEGQLGFELKGGAENGQFPYLGEVKPGKVAY 

ESGSKLVSEELLLEVNETPVAGLTIRDVLAVI 

KHCKDPLRLKCVKQGESSGLLSVLPGGGTAR 

GAGQ 


1291 


2641 


A 


10116 


128 


591 


RTIRETERRSALSCSVLKSEPLPGLQPQASQQR 

RRRLPGRRQVQVQEGGGSGLRAWVLAMASV 

LGSGRGSGGLSSQLKCKSKRRRRRRSKRKDK 

VSILSTFLAPFKHLSPGITNTEDDDTLSTSSAE 

VKENRNVGNLAARPPPSGDRARGGATR 


1292 


2642 


A 


10121 


1 


749 


QRRRFRAGLWGGHGLTDGLRRNGGCGCSAR 

VPRVGERLRGHRCPDPLCLLLDMLFLSFHAG 

SWESWCCCCLIPADRPWDRGQHWQLEMADT 

RSVHETRFEAAVKVIQSLPKNGSFQPTNEMM 

LKFYSFYKQATEGPCKLSRPGFWDPIGRYKW 

DAWSSLGDMTKEEAMIAYVEEMKKIIETMP 

MTEKVEELLRVIGPFYEIVEDKKSGRSSDITSD 
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LGNVLTSTPNAKTVNGKAESSDSGAESEEEE 
AC 


1293 


2643 


A 


10124 


2 


989 


PLMSLVRWEFVAASSAQKTPSRLENYYMVC 

KADEKFNQLVHFLRNHKQEKHLVFFRYSSGL 

CGRGIRD S ARMCSTC ACVEYYGKALEVLVK 

GVKIMCIHGKMKYKRNKCFMEFRKLQSGILV 

CTDVMARG1DIPEVNWVLQYDPPSNASAFVH 

RCGRTARIGHGGSALVFLLPMEESYINFLAIN 

QKCPLQEMKPQRNTADLLPKLKSMALADRA 

VFEKGMKAFVSYVQAYAKHECNLIFRLKDL 

DFASLARGFALLRMPKMPELRGKQFPDFVPV 

DVNTDTIPFKDKIREKQRQKLLEQQRREKTEN 

EGRRKFIKNKAWSKQKAKKK 


1294 


2644 


A 


10129 


91 


1042 


VTMYKDCIESTGDYFLLCDAEGPWGIILESLA 

ILGIWTILLLLAFLFLMRKIQDCSQWTmPTQ 

LLFLLSVLGLFGLAFAFTIELNQQTAPVRYFLF 

GVLFALCFSCLLAHASNLVKLVRGCVSFSWT 

TILCIAIGCSLLQraATEYVTLIMTRGMMFVN 

MTPCQLNVDFWLLVYVLFLMALTFFVSKAT 

FCGPCENWKQHGRLDFITVLFSUIWWWISML 

LRGNPQFQRQPQWDDPWCIALVTNAWVFL 

LLYIVPELCLLYRSCRQECPLQGNACPVTAYQ 

HSFQVENQELSRDKWKVLLNSDFLSHSGA 


1295 


2645 


A 


10133 


376 


518 


RPRWTHNSQWCFLPQDHPGWLPGQSGAPG 
GRGAPRQEGPGS S WRQ V 


1296 


2646 


A 


10135 


3 


551 


EWSLDPFMGIMSGQVGDLSPSQEKSLAQFRE 
N1QDVLSALPNPDDYFLLRWLQARSFDLQKS 
EDMLRKHMEFRKQQDLANILAWQPPEVVRL 
YNANGICGHDGEGSPVWYHIVGSQDPKGLLL 
SASKQELLRDSFRSCELLLRECELQSQKLGKR 
VEKIIAIFGLEGLGLRDLWKPGIELLQE 


1297 


2647 


A 


10138 


48 


407 


MVSSCCGSVCSDQGCGQDLCQET(XRPSCCE 
TTOCKTTCCRPSCCVSSCCRPQCCQSVCCQPT 
CSRPSCCQTTCCRTTCYRPSCCVSSCCRPQCC 
QPVCCQPTCCRPSCCETTCCHPXCC 


1298 


2648 


A 


10156 


94 


453 


GGNRKSAEMFSQVPRTPASGCYYLNSMTPEG 
QEMYLRFDQTTRRSPYRMSRILARHQLVTKI 
QQEIEAKEACDWLRAAGFPQYAQLYEDSQFP 
INIVAVKNDHDFLEKDLGEPLCRRJLNT 


1299 


2649 


A 


10161 


1 


393 


PRFSEL VDGRGRVS ARF GGSPSKAATVRSQPT 
ASAQLENMEBAPKRVSLALQLPEHGSKDIGN 
VPGNCSENPCQNGGTCVPGADAHSCDCGPGF 
KGRRCELACIKVSRPCTRLFSETKAFPVWEGG 
VCHHV 


1300 


2650 


A 


10162 


98 


391 


AKIASLERuMPANYTCTRPDGDNTDFRYFIYA 
VTYTGILGPGL1GNILALWVFYGYMKETKRA 
VIFMINLAIADLLQVLSLPLRIFYYLKHDWPF 
VPV 


1301 


2651 


A 


10165 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTE 

KQLQCMPMEGRGRASSSISDLQGKGFEKGTG 

EKHVPGVGSARHSPQASAGGSPWQRGKAQT 

RWLGKPDPGRKRRRGSPQEEGGLRVSAAAR 

LLCSGANRCKVLVRQNSTPNTQQPAVHPSTP 

PSRPLPQAGRCLVAPLRPHPDWVAAKTLAKA 

LRAPGKPWRLAAPSPLGDLGAPGLPGPSTAP 

RTLSVEEPGVECNQLCLYADVTDPVLCLGQK 

DPGVEGKHCEKEKISSSKELKHVHAKSEPSKP 

ARRLSESLHVYDENKNESKIEREHKRRTSTPV 

IMEGVQEETDTRDVKilQVERSElCTEEPQKQ 
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KSTLKNEKHLKKDDSETPHLKSLLKKEVKSS 

KEKPEREKTPSEDKLSVKHKYKGDCMHKTG 

DETELHSSEKGLKVEENIQKQSQQTKLSSDDK 

TERKSKHRNERKLSVLGKDGKPVSEYIIKTDE 

NVRKENNKKERRLS AEKTKAEHKSRRS SDSK 

IQKDSLGSKQHGITLQRRSESYSEDKCDMDST 

NMDSNLKPEEVVKKEKRRTKSLLEEKLVLKS 

KSKTQGKQVKWETELQEGATKQATTPKPD 

KEKKTEENDSEKQRKSKVEDKPFEETGVEPV 

LETASSSAHSTQKDSSHRAKLPLAKEKYKSD 

KDSTSTRLERKLSDGHKSRSLKHSSKDIKKKD 

ENKSDDKDGKEVDSSHEKARGNSSLMEKKL 

SRRLCENRRGSLSQEMAKGEEKLAANTLSTP 

SGSSLQRPKKSGDMTLIPEQEPMEIDSEPGVE 

NVFEVSKTQDNRNNNSHQDIDSENMKQKTS 

ATVQKDELRTCTADSKATAPAYKPGRGTGV 

NSN SEKHADHRSTLTKKMHIQSAVSKMNPGE 

KEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPS 

LSSVTVVPLRESYDPDVIPLFDKRTVLEGSTA 

STSPADHSALPNQSLTVRESEVLKTSDSKEGG 

EGFTVDTPAKASITSKRHIPEAHQATLLDGKQ 

GKVIMPLGSKLTGVIVENENITKEGGLVDMA 

KKENDLNAEPNLKQTTKATVENGKKDGIAVD 

HVVGLNTEKYAETVKLKHKRSPGKVKDISID 

VERRNENSEVDTSAGSGSAPSVLHQRNGQTE 

DVATGPRRAEKTSVATSTEGKDKDVTLSPVK 

AGPATTTSSETRQSEVALPCTSIEADEGLIIGT 

HSRNNPLHVGAEASECTVFAAAEEGGAWTE 

GFAESETFLTSTKEGESGECAVAESEDRAADL 

LAVHAVKIEANVNSWTEEKDDAVTSAGSEE 

KCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEG 

TVTCTGAEGRSDNFVICSVTGAGPREERMVT 

GAGWLGDNDAPPGTSASQEGDGSVNDGTE 

GESAVTSTGITEDGEGPASCTGSEDSSEGFAIS 

SESEENGESAMDSTVAKEGTNVPLVAAGPCD 

DEGIVTSTGAKEEDEEGEDWTSTGRGNEIGH 

ASTCTGLGEESEGVLICESAEGDSQIGTWEH 

VEAEAGAAIMNANENNVDSMSGTEKGSKDT 

DICSSAKGIVESSVTSAVSGKDEVTPVPGGCE 

GPMTSAASDQSDSQLEKVEDTTISTGLVGGS 

YDVLVSGEVPECEVAHTSPSEKEDEDIITSVE 

NEECDGLMATTASGDITNQNSLAGGKNQGK 

VLIISTSTTNDYTPQVSAITDVEGGLSDALRTE 

ENMEGTRVTTEEFEAPMPSAVSGDDSQLTAS 

RSEEKDECAMISTSIGEEFELPISSATTIKCAES 

LQP V AAA VEERATGP VLI STADFEGPMP S APP 

EAESPLASTSKEEKDECALISTSIAEECEASVS 

GVWESENERAGTVMEEKDGSGIISTSSVEDC 

Lur V £> o A V r QLhuDr o VTFAiicMvjDTAMISTS 

TSEGCEAVMIGAVLQDEDRLT1TRVEDLSDA 

AIISTSTAECMPISASIDRHEENQLTADNPEGN 

GDLSATEVSKHKVPMPSLIAENNCRCPGPVR 

GGKEPGPVLAVSTEEGHNGPSVHKPSAGQGH 

PSAVCAEKEEKHGKECPEIGPFAGRGQKESTL 

HLINAEEKNVLLNSLQKEDKSPETGTAGGSST 

ASYSAGRGLEGNANSPAHLRGPEQTSGQTAK 

DSSVSSIRYLAAVNTGAIKADDMPPVQGTVA 

EHSFLPAEQQGSEDNLKTSTTKCITGQESKIAP 
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SHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVS 

SEENVCDIGNEESPLNVLGGLKLKANLKMEA 

YVPSEEEKNGEILAPPESLCGGKPSGIAELQRE 

PLLVNESLNVENSGFRTNEEIHSESYNKGEISS 

GRKDNAEAISGHSVEADPKEVEEEERHMPKR 

KRKQHYLSSEDEPDDNPDVLDSRIETAQRQC 

PETEPHATKEENSRDLEELPKTSSETN STTSRV 

MEEKDEYSSSETTGEKPEQNDDDT1KSQE 


1302 


2652 


A 


10167 


321 


842 


EPSLFPFLRPSPARPPPRPPAPFPSPELAGPEPH 

FVFYFFLSYVHPPKELAKYEYMEEQVILTEKG 

NSTVAGRGTSVRCLSPSPRPLPPLLPLLADLLE 

DGFGEHPFYHCLVAEVPKEHWTPEGNPSPFP 

EARETKCYVRSSVGCVEPLTTQAEVTENLDR 

KNSQQVFKLLKKK 


1303 


2653 


A 


10171 


206 


429 


NMILLKKRRIXINSLGEGTINGLLDELLETNV 
LSQEDTEIVKCENVTV1DKARDLLDSVIRKGA 
RACEICITYI 


1304 


2654 


A 


10184 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGF 
YHEAVVLFTQALKLNPQDHRLFGNRSFCHER 
LGQPAWALADAQVALTLRPGWPRGLFRLGK 
ALMGLQRFREAAAVFQETLRGGSQPDAAREL 
RSCLLHLTLQGQRGGICAPPLSPGALQPLPHA 
ELAPSGLPSLRCPRSTALRSPGLSPLLH 


1305 


2655 


A 


10194 


2 


394 


TDLLGRRFRVDGAAMAACEGRRSGALGSSQ 

SDFLTPPVGGAPWAVATTVVMYPPPPPPPHR 

DFISVTLSFGESYDNSKSWRRRSCWRKWKQL 

SRLQRNMILFLLAFLLFCGLLFYINLADHWKG 

1RNTCT 


1306 


2656 


A 


10195 


1 


410 


IPGSTISLEGPLSKWTNVMKGWQYRWFVLDY 

NAGLLSYYTSKDKMMRGSRRGCVRLRGAV1 

GJDDEDDSTFTITVDQKTFHFQARDADEREK 

WIHALEETILRHTLQLQVRVFTWFPDSSLVGA 

FFFWLVSGFFFK 


1307 


2657 


A 


10205 


85 


308 


QGLPSTMVfCLGCSFSGKPGKDPGDQDGAAM 
DSVPHSPLDISQLQPPLPDQWIKTQTEYQLS 
SPDQQNYTKSR 


1308 


2658 


A 


10214 


2 


453 


ECGGIRQPGPGPPPALASAPAATMNRVGGSPS 
AAANYLLCTNCRKVLRKDKRIRVSQPLTRGP 
SAFIPEKEWQANTVDERTNFLVEEYSTSGRL 
DNITQVMSLHTQYLESFLRSQFYMLRMDGPL 
PLPYRHYIAIMAAARHQCSYLINM 


1309 


2659 


A 


10233 


45 


421 


RGWPEQQSTGRPRDVARQPRCQKEEGRRLRP 

RALESRTFQGSERSRWGPPLESTKENVQCGH 

RPAFPNSSWLPFHERLQVQNGECPWQVSIQM 

SRKHLCGGSILHWWWVLTAAHCFRRTLLDM 

AV 


1310 


2660 


A 


10241 


243 


442 


AFQLFNAKCESAFLSKRNPLQRNWTVLYRRK 
HKKGQSAEIQKKRTRRAFKFQRAITGASLADI 
MAK 


1311 


2661 


A 


10261 


751 


176 


LPGADYGGGHLSLRLFHLLLTSAAWVPDESQ 

VTLNSAICVLSTVLIMEFPDLGKHCSEKTCKQ 

LDFLPVKCDACKQDFCKDHFPYAAHKCPFAF 

QKDVHVPVCPLCNTPIPVKKGQIPDVWGDHI 

DRDCDSHPGKKKEK1FTYRCSKEGCKKKEML 

QMVCAQCHGNFCJQHRHPLDHSCRHGSRPTI 

KAG 


1312 


2662 


A 


10270 


3 


669 


STSSDEGSPSASTPMINKTGFKFSAEKPVIEVP 
SMTILDKKDGEQAKALFEKVRKFRAHVEDSD 
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LIYKLYWQTV1KTAKFIFELCYTANFVNAISF 

EHVCKPK\nEHLIGYEVFECTHNMAYMLKKL 

LISYISIICVYGFICLYTLFWLFRIPLKEYSFEKV 

REESSFSDIPDVKNDFAFLLHMVDQYDQLYS 

KRFGVFLSEVSENKLREISLNHEWTFEKL 


1313 


2663 


A 


10287 


1221 


266 


GAHRVLSPAQGAQPRLRSAASVEVSMVGQR 

VLLLVAFLLSGYLLSEAAKILTISTLGGSHYLL 

LDRVSQILQEHGHNVTMLHQSGKFLIPDIKEE 

EKSYQVTRWFSPEDHQKRIKKHFDSYIETALD 

GRKESEALVKLMEIFGTQCSYLLSRKD1MDSL 

KNENYDLVFVEAFDFCSFLIAEKLVKPFVAIL 

PTTFGSLDFGLPSPLSYVPVFPSLLTDHMDFW 

GRVKNFLMFFSFSRSQWDMQSTFDNTIKEHF 

PEGSRPVLSHLLLKAELWFVNSDCAFDFARPL 

LPNTVY1GGLMEKPDCPVPQVSEPSAFSLGFT 


1314 


2664 


A 


10288 


536 


1890 


NVQLAKFSSTLVFFFSCDADPSALAKYVLAL 

VKKDKSEKELKALCIDQLDVFLQKETQIFVEK 

LFD AVNTKSYLPPPEQPS SGSLK VEFFPPQEK 

DIKKEEITKEEEREKKFSRRLNHSPPQSSSRYR 

ENRSRDERKKDDRSRKRDYDRNPPRRDSYRD 

RYNRRRGRSRSYSRSRSRSWSKERLRERDRD 

RSRTRSRSRTRSRERDLVKPKYDLDRTDPLEN 

NYTPVSSVPSISSGHYPVPTLSSTITVIAPTHHG 

NNTTESWSEFHEDQVDHNSYVRPPMPKKRC 

RDYDEKGFCMRGDMCPFDHGSDPVWEDVN 

LPGMQPFPAQPPVVEGPPPPGLPPPPPILTPPPV 

NLRPPVPPPGPLPPSLPPVTGPPPPLPPLQPSG 

MDAPPNSATSSVPTWTTGIHHQPPPAPPSLFT 

AJDTYDTDGYNPEAPSITNTSRPMYRHRVHPR 

AKLG 


1315 


2665 


A 


10293 


447 


1331 


SHPLLSCPEKVSAKLRAAAEAAAEERRTRGA 

GSRGICAGLRSVAPGPEPLKQEEGRREWGSSI 

GTPSPCGSAQAAAAAAAEEATEKIPALRPALL 

WALLALWLCCATPAHALQCRDGYEPCVNEG 

MCVTYHNGTGYCKCPEGFLGEYCQHRDPCE 

KNRCQNGGTCVAQAMLGKATCRCASGFTGE 

DCQYSTSHPCFVSRPCLNGGTCHMLSRDTYE 

CTCQVGFTGRNPKCPGGNLNYQFNGHWYS 

GGSVPPSGTKTSKPAEHNAMGTGSKNFASGT 

LWVMVSGATSTSTSTL 


1316 


2666 


A 


10294 


118 


572 


SLSMESNHKSODGLSGTQKEAALRALVQRTG 

YSLVQBNGQRKYGGPPPGWDAAPPERGCEIFI 

GKLPRDLFEDELIPLCEKIGKIYEMRMMMDF 

NGNNRGYAFVTFSNKVEAKNAIKQLNNYEIR 

NGRLLGVCASVDNCRLFVGGIPKTKK 


1317 


2667 


A 


10301 


158 


1956 


LLKSCGVLLSGVCIPCEGKGPTVLVIQTAVPQ 

DRPTKSSMRSAAKPWNPAIRAGGHGPDRVRP 

LPAASSGMKSSKSSTSLAFESRLSRLKRASSE 

DTLNKPGSTAASGVVRLKKTATAGAISELTES 

RLRSGTGAFTTTKRTGIPAPREFSVTVSRERSV 

PRGPSNPRKS VSSPTS SNTPTPTKHLRTP STKP 

KQENEGGEKAALESQVRELLAEAKAKDSEIN 

RLRSELKKYKEKRTLNAEGTDALGPNVDGTS 

VSPGDTEPMIRALEEKNKNFQKELSDLEEENR 

VLKEKLIYLEHSPNSEGAASHTGDSSCPTSITQ 

ESSFGSPTGNQLSSDIDEYKKNIHGNALRTSG 

SSSSDVTKASLSPDASDFEHITAETPSRPLSSTS 

NPFKSSKCSTAGSSPNSVSELSLASLTEKIQKM 

EENHHSTAEELQA1LQELSDQQQMVQELTAE 
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NEKLVDEKTILETSFHQHRERAEQLSQENEKL 

MNLLQERVKNEEP1TQEGKIIELEQKCTGILE 

QGRFEREKLLNIQQQLTCSLRKVEEENQGAL 

EMIKRLKEENEKLNEFLELERHNNNMMAKTL 

EECRVTLEGLKMENGSLKSHLQG 


1318 


2668 


A 


10303 


333 


879 


GECFTMAAWQQNDLVFEFASNVMEDERQL 

GDPAIFPAVIVEHVPGADILNSYAGLACVEEP 

NDMITESSLDVAEEEUDDDDDDITLTVEASCH 

DGDETIETIEAAEALLNMDSPGPMLDEKRINN 

NIFS SPEDDMV VAP VTHVS VTLDGIPE VMETQ 

QVQEKYADSPGASSPEQPKRKKK 


1319 


2669 


A 


10322 


169 


654 


MEVRMSGSVAVTRAIAVPGLLLLLIIATALSL 

LIGAKSLPASWLEAFSGTCQSADCTIVLDAR 

LPRTLAGLLAGGALGLAGALMQTLTRNPLAD 

PGLLGVNAGASFAIVLGAALFGYSSAQEQLA 

MAFAGALVASLIVAFTGSQGGGQLSPVRLTL 

AGVXL 


1320 


2670 


A 


10323 


441 


2 


KMNQVAVVIGGGQTLGAFLCHGLAAEGYRV 
AWDIQSDKAANVAQEINAEYGESMAYGFG 
ADATSEQSVLALSRGVDEIFGRVDLLVYSAGI 
AKAAFISDFQLGDFDRSLQVNLVGYFLCARE 
FSRLMIRDGIQGRIIQINSKSDE 


1321 


2671 


A 


10332 


1 


453 


RHRTAGPGSTISSRTDSASAPAARAMPCEYTY 

AKLTSDCSRPSLQWYTRAQSKMRRPRLLLKD 

ILKCTLLVFGVRILYILKLNYTTEECDMKNMH 

YVDPDHVKRAQKYAQQVLQKESPPKFAKTS 

MALLFEHRYSVDLLPFVQKAPTDSEA 


1322 


2672 


A 


10333 


25 


423 


EPSNGPWYSALGNEDDEILLLGKDHGTFAAS 

ERKMRAHQVLTFLLLFVITSGASENASTSRGC 

GLDLLPQNVYLCDLDAIWGIWEAVAGAGA 

LITLLLMLILLGRLPFIKEKEKKSPAVLHFLFL 

LGTLG 


1323 


2673 


A 


10334 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAH 
QVLTFLLLFVITSVASENASTSRGCGLDLLPQ 
YVSLCDLDAIWGIWEAAAGAGALITLLLMU 
LLVRLPFFKEKEKKSPVGLHFLFLLGTLGP 


1324 


2674 


A 


10336 


1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEE 

NSVTHHEVKCQGKPLAGIYRKREEKRNAGN 

AVRSAMKSEEQKIKDARKGPLVPFPNQKSEA 

AEPPKTPPSSCDSTNAAIAKQALKKPIKGKQA 

PRKKAQGKTQQNRKLTDFYPVRRSSRKSKAE 

LQSEERKRIDELIESGKEEGMKIDLIDGKGRG 

VIATKQFSRGDFWEYHGDLIEITDAKKREAL 

YAQDPSTGCYMYYFQYLSKTYCVDATRETN 

RLGRLINHSKCGNCQTKLHDIDGVPHLILIAS 

RDIAAGEELLYDYGDRSKASIEAHPWLKH 


1325 


2675 


A 


10338 


3 


870 


PGSHSCSELKGTQCRATAGSRGRRPPMTCWL 

RGVTATFGRPAEWPGYLSHLCGRSAAMDLG 

PMRKSYRGDREAFEETHLTSLDPVKQFAAWF 

EEAVQCPDIGEANAMCLATCTRDGKPSARML 

LLKGFGKDGFRFFTNFESRKGKELDSNPFASL 

VFYWEPLNRQVRVEGPVKKLPEEEAECYFHS 

RPKS S QI G A W SHQ S S VIPDRE YLRKKNEELE 

QLYQDQEVPKPKSWGGYVLYPQVMEFWQG 

QTNRLHDRIVFRRGLPTGDSPLGPMTHRGEE 

DWLYERLAP 


1326 


2676 


A 


10344 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPV 
LLASLGVGLVTLLGLAVGSYLVRRSRRPQVT 
LLDPNEKYLLRLLDKTTVSHNTKRFRFALPTA 
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HHTLGLPVGKHIYLSTRIDGSLVIRPYTPVTSD 

EDQGYVDLVIKVYLKGVHPKFPEGGKMSQY 

LDSLKVGDWEFRGPSGLLTYTGKGHFNIQP 

NKKSPPEPRVAKKLGMIAGGTGITPMLQLrRA 

1LKVPEDPTQCFLLFANQTEKDIILREDLEELQ 

ARYPNRFKLWFTLDHPPKDWAYSKGFVTAD 

MIREHLPAPGDDVLVLLCGPPPMVQLACHPN 

LDKLGYSQKMRFTY 


1327 


2677 


A 


10345 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRR 

RYHRLSDMSMLAERRRKQKWAVDPQNTAW 

SNDDSKFGQRMLEKMGWSKGKGLGAQEQG 

ATDHIKVQVKKNHLGLGATINNEDNWIAHQ 

DDFNQLLAELNTCHGQETTDSSDKKEKKSFS 

LEEKSKISKNRVHYMKFTKGKDLSSRSKTDL 

DCIFGKRQSKKTPEGDASPSTPEENETTTTSAF 

TIQEYFAKRMAALKNKPQVPVPGSDISETQVE 

RKRGKKItNKEATGKDVESYLQPKAKRHTEG 

KPERAEAQERVAKKKSAPAEEQLRGPCWDQ 

S SKAS AQD AGDHVQPA 


1328 


2678 


A 


10346 


173 


439 


GSAAMKVKJKCWNGVATWLWVANDENCGI 
CRMAFNGCCPDCKVPGDDCPLVWGQCSHCF 
HMHCILKWLHAQQVQQHCPMCRQEWKFKE 


1329 


2679 


A 


10351 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFL 

SMYLVTVLGNLLIILATISDSHLHTPMYFFLSN 

LSFADICVTSTTIPKMLMNIQTQNKVrTYIACL 

MQMYFFILFAGFENFLLSVMAYDRFVAICHP 

LHYMVIMNPHLCGLLVLASWTMSALYSLLQI 

LMVVRLSFCTALE1PHFFCELNQVIQLACSDSF 

LNHMVIYFTVALLGGGPLTGILYSYSKIISSIH 

AISSAQGKYKAFSTCASHLSWSLFYGAILGV 

YLSSAATRNSHSSATASVMYTVVTPMLNPFI 

YSIJWKDIKJIALGIHLLWGTMKGQFFKKCP 


1330 


2680 


A 


10352 


34 


2573 


1PFLKSCCCCCLFDFPPPPLDQVQEEECEVERV 

TEHGTPKPFRKFDSVAFGESQSEDEQFENDLE 

TDPPNWQQLVSREVLLGLKPCEIKRQEVINEL 

FYTCRAHVRTLKVLDQVFYQRVSREGILSPSE 

LRKIFSNLEDILQLHIGLNEQMKAVRKRNETS 

VIDQIGEDLLTWFSGPGEEKLKHAAATFCSNQ 

PFALEMIKSRQKKDSRFQTFVQDAESNPLCRR 

LQLKDIIPTQMQRLTKYPLLLDN1ATYTEWPT 

EREKVKKAADHCRQDLNYVNQAVKEAENKQ 

RLEDYQRRLDTS SLKLSEYPNVEELKNLDLTK 

RKMIHEGPLVWKVNRDKTIDLYTLLLEDILV 

LLQKQDDRLVLRCHSKILASTADSKHTFSPVI 

KLSTVLVRQVATDNKALFVISMSDNGAQIYE 

LVAQTVSEKTVWQDLICRMAASVKEQSTKPI 

PLPQSTPGEGDNDEEDPSKLKEEQHGISVTGL 

QSPDRDLGLESTLISSKPQSHSLSTSGKSEVRD 

LFVAERQFAKEQHTDGTLKEVGEDYQIAIPDS 

HLPVSEERWALDALRNLGLLKQLLVQQLGLT 

EKSVQEDWQHFPRYRTASQGPQTDSVIQNSE 

NIKAYHSGEGHMPFRTGTGDIATCYSPRTSTE 

SFAPRDSVGLAPQDSQASNELVMDHMIMTPE 

MPTMEPEGGLDDSGEHFFDAREAHSDENPSE 

GDGAVNKEEKDVNLRISGNYLILDGYDPVQE 

SSTDEE VAS SLTLQPMTGIPAVESTHQQQHSP 

QNTHSDGAISPFTPEFLVQQRWGAMEYSCFEI 

QSPSSCADSQSQIMEYIHKBADLEHLKKVEE 

SYTILCQRLAGSALTDKHSDKS 
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1331 


2681 


A 


10353 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEG 

AAGQQPTAPDKS KETNKTDNTE AP VTKIELLP 

SYSTATLIDEPTEVDDPWNLPTLQDSGIKWSE 

RDTKGKILCFFQGIGRLILLLGFLYFFVCSLDIL 

SSAFQLVGGKMAGQFFSNS SIMSNPLLGL VIG 

VLVTVLVQSSSTSTSIVVSMVSSSLLTVRAAIP 

IIMGANIGTSITNTIVALMQVGDRSEFRRAFA 

GATVHDFFNWLSVLVLLPVEVATHYLEIITQL 

IVESFHFKNGEDAPDLLKVITKPFTKLIVQLDK 

KVISQIAMNDEKAKNKSLVKIWCKTFTNKTQ 

INVTVPSTANCTSPSLCWTDGIQNWTMKNVT 

YKENIAKCQHIFVNFHLPDLAVGTILLILSLLV 

LCGCLIMIVKILGSVLKGQVATVIKKTINTDFP 

FPFAWLTGYLAILVGAGMTF1VQSSSVFTSAL 

TPLIGIGV1TIERAYPLTLGSNIGTTTTAILAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFT 

RLPIRMAKGLGNISAKYRWFAVFYLIIFFFLIP 

LTVFGLSLAGWRVLVGVGVPVVFIIILVLCXR 

LLQSRCPRVLPKKLQNWNFLPLWMRSLKPW 

DAVVSKFTGCFQMRCCCCCRVCCRACCLLC 

GCPKCCRCSKCCEDLEEAQEGQDVPVKAPET 

FDNITISREAQGEVPASDSKTECTAL 


1332 

• 


2682 


A 


10354 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPR 

GSQGKLRRVLVPMSVKPSWGPGPSEGVTAVP 

TSDLGEIHN WTELLDLFNHTL SECHVELSQST 

KRWLFALYLAMFWGLVENLLVICVNWRG 

SGRAGLMNLYILNMAIADLGIVLSLPVWMLE 

VTLDYTWLWGSFSCRFTHYFYFVNMYSSIFF 

LVCLSVDRYVTLTSASPSWQRYQHRVRRAM 

CAGIWVLSAIIPLPEWHIQLVEGPEPMCLFM 

APFETYSTV/ALAVALSTT1LGFLLPFPLLTVFN 

VLTACRLRQPGQPKSRRHCLLLCAYVAVFV 

MCWLPYHVTIXLLTLHGTHISLHCHLVHLLY 

FFYDVIDCFSMLHCVINPILYNFLSPHFRGRLL 

NAVVHYLPKDQTKAGTC ASSS SCSTQHSIIIT 

KGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 

TQPLTPS 


1333 


2683 


A 


10358 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQND 

LMGTAEDFADQFLRVTKQYLPHVARLCLIST 

FLEDGIRMWFQWSEQRDYIDTTWNCGYLLA 

SSFVFLNLLGQLTGCVLVLSRNFVQYACFGLF 

GIIALQTIAYSILWDLKFLMRNLALGGGLLLL 

LAESRSEGKSMFAGVPTMRESSPKQYMQLGG 

RVLLVLMFMTLLHFDASFFSIVQNIVGTALMI 

LVAJGFKTKLAALTLVVWLFAINVYFNAFWT 

IPVYKPMHDFLKYDFFQTMSVIGGLLLWAL 

GPGGVSMDEKKKEW 


1334 


2684 


A 


10367 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFP 

ELPLPHVPGQESAKRRSARRFLIMSELTKELM 

ELVWGTKSSPGLSDTIFCRWTQGFVFSESEGS 

ALEQFEGGPCAVIAPVQAFLLKKJLLFSSEKSS 

WRDCSQEEQKELLCHTLCDILESACCDHSGS 

YCLVSWLRGKTTEETASrSGSPAESSCQVEHS 

SALAVEELGFERFHALIQKRSFRSLPELKDAV 

LDQYSMWGNKFGVLLFLYSVLLTKGIENIKN 

EIEDASEPLIDPVYGHGSQSLINLLLTGHAVSN 

VWDGDRECSGMKLLGIHEQAAVGFLTLMEA 

LRYCKVGSYLKISKIPYLDCLASETHLTVFFA 

KDMALVAPEAPSEQARRVFQTYDPEDNGFIP 

DSIXEDVMKALDLVSDPEYINLMKNKLDPEG 
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LGULLGPFLQEFFPDQGSSGPESFTVYHYNGL 
KQSNYNEKVMYVEGTAWMGFEDPMLQTD 
DTPDCRCLQTKWPYIELLWTTDRSPSLN 


1335 


2685 


A 


10375 


82 


2929 


TRTKRRLGREKAMASPPRGWGCGELLLPFML 

LGTLCEPGSGQIRYSMPEEtDKGSFVGNIAKD 

LGLEPQELAERGVRIVSRGRTQLFALNPRSGS 

LVTAGRIDREELCAQSPLCVVNFNILVENKM 

KIYGVEVEHDINDNFPRFRDEELKVKVNENA 

AAGTRLVLPFARDADVGVNSLRSYQLSSNLH 

FSLDVVSGTDGQKYPELVLEQPLDREKETVH 

DLLLTALDGGDPVLSGTTHIRVTVLDANDNA 

PLFTPSEYSVSVPENIPVGTRLLMLTATDPDE 

GFNGKLTYSFRNEEEKISETFQLDSNLGEISTL 

QSLDYEESRFYLMEWAQDGGALVASAKVV 

VTVQDVNDNAPEVILTSLTSSISEDCLPGTVIA 

LFSVHDGDSGENGE1ACSIFRNLPFKLEKSVD 

NYYHLLTTRDLDREETSDYNITLTVMDHGTP 

PLSTESHIPLK.VADVNDNPPNFPQASYSTSVT 

ENNPRGVSIFS VTAHDPD SGDNARVTYSLAE 

DTFQGAPLSSYVSINSDTGVLYALRSFDYEQL 

RDLQLWVTASDSGNPPLSSNVSLSLFVLDQN 

DNTPEILYPALPTDGSTGVELAPRSAEPGYLV 

TKWAVDKDSGQNAWLSYRLLKASEPGLFA 

VGLHTGEVRTARALLDRDALKQSLVVAVED 

HGQPPLSATFTVTVAVADRIPDILADLGSIKTP 

IDPEDLDLTLYLVVAVAAVSCVFLAFVIVLLV 

LRLRRWHKSRLLQAEGSRLAGVPASHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNY 

ADTLLSEESCEKSEPLLMSDKVDANKEERRV 

QQAPPNTDWRFSQAQRPGTSGSQNGDDTGT 

w Jr JN M Qr LI 1 JtiMLQ AM lLAb Abb AADO S b I LajG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYR 

QNVYIPGSNATLTNAAGKRDGKAPAGGNGN 

KKKSGKKEKK 


1336 


2686 


A 


10379 


I 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEK 
LAKXQAQVRIGGKGTARRKKKWHRTATAD 
DKKLQSSLKKLAVNNIAGIEEVNMIKJDDGTVI 
HFNNPKVQASLSANTFAITGHAEAKPITEMLP 
GILSQLGADSLTSLRKLAEQFPRQVLDSKAPK 
PEDIDEEDDDVPDLVENFDEASKNEAN 


1337 


2687 


A 


10380 


1 


1263 


IPGSTISWSPAAARGLSVCRCCRLHPASAMDL 

FGDLPEPERSPRPAAGKEAQKGPLLFDDLPPA 

SSTDSGSGGPLLFDDLPPASSGDSGSLATSISQ 

MVKTEGKGAKRKTSEEEKNGSEELVEKKVC 

KASSVIFGLKGYVAERKGEREEMQDAHVILN 

DITEECRPPSSLITRVSYFAVFDGHGGIRASKF 

AAQNLHQNLIRKFPKGDVISVEKTVKRCXLD 

TFKHTDEEFLKQASSQKPAWKDGSTATCVLA 

VDNILYIANLGDSRAILCRYNEESQKHAALSL 

SKBHNPTQYEERMRIQKAGGNVRDGRVLGV 

LiE, V OKOiOi/UV^ I JSJxUu Y 1 o VriJlKKuV^J-f 1 " INU 

RFILLACDGLFKVFTPEEAVNFILSCLEDEKIQ 
TREGKSAADARYEAACNRLANKAVQRGSAD 
NVTVMWRIGH 


1338 


2688 


A 


10385 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHG 

YPGITEELLRSQLYPEVPPEEFRPFLAKMRGIL 

KSIASADMDFNQLEAFLTAQTKKQGGITSDQ 

AAVISKFWK5HKTKIRESLMNQSRWNSGLRG 

LSWRVDGKSQSRHSAQIHTPVAIIELELGKYG 

QESEFLCLEFDEVKVNQILKTLSEVEESISTL1S 
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QPN 


1339 


2689 


A 


10386 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDG 
KCVICDSYVRPCTLVRICDECNYGSYQGRCVI 
CGGPGVSDAYYCKECTIQEKDRDGCPKIVNL 
GSSKTDLFYERKKYGFKKR 


1340 


2690 


A 


103SS 


113 


3472 


SQLRKGASATHSSPSRTDCIAQMMDIYVCLK 

RPSWMVDNKi^MRTASNFQWLLSTFILLYLM 

NQVNSQKKGAPHDLKCVTONLQVWNCSWK 

APSGTGRGTDYEVCIENRSRSCYQLEKTSIKIP 

ALSHGDYEITTNSLHDFGSSTSKFTLNEQNVSL 

IPDTPEILNLSADFSTSTLYLKWNDRGSVFPHR 

SNV1WEIKVLRKESMELVKLVTHNTTLNGKD 

TLHHWSWASDMPLECAIHFVEIRCYIDNLHFS 

GLEEWSDWSPVKNISWDSQTKVFPQDKVIL 

VGSDITFCCVSQEKVLSALIGHTNCPLIHLDGE 

NVAIKIRMSVSASSGT^^^VFTTEDNIFGTVIF 

AGYPPDTPQQLNCETHDLKEIICSWNPGRVTA 

LVGPRATSYTLVESFSGKYVRLKRAEAPTNES 

YQLLFQmXTOQEIYNFTLNAHNPLGRSQSTTL 

VNITEKVYPHTPTSFKVKDINSTAVKLSWHLP 

GNFAKINFLCEIEIKKSNSVQEQRNVTIKGVE 

NSSYLVALDKLNPYTLYTFRIRCSTETFWKW 

SKWSNKKQHLTTEASPSKGPDTWREWSSDG 

KNLnYWKPLPINEANGKILSYNVSCSSDEETQ 

SLSEIPDPQHKAEIRLDKNDYIISVVAKNSVGS 

SPPSKIASMEIPNDDLKIEQVVGMGKGILLTW 

HYDPNMTCDYVIKWCNSSRSEPCLMDWRKV 

PSNSTETVIESDEFRPGIRYNFFLYGCRNQGY 

QLLRSMIGYIEELAPIVAPNFTVEDTSADSILV 

KWEDIPVEELRGFLRGYLFYFGKGERDTSKM 

RVLESGRSDIKVKNITDISQKTLRIADLQGKTS 

YHLVLKAY 1 T>GGVGPEKSMY V VTKENS VGL 

IIAILIPVAVAVIVGWTSILCYRKREWIKErFY 

PDDOTENCKALQFQKSVCEGSSALKTLEMNP 

CTPNNVEVLETRSAFPKIEDTEIVSPVAERPEN 

RSDAKPENHVVESYCPPIIEEEIPNPAADETGG 

TAQVIYIDVQSMYQPQAKPEEEQENDPVGGA 

GYKPQMHLPINSTVEDIAAEEDLDKTAGYRP 

QANVNTWNLVSPDSPRSIDSNSEIVSFGSPCSI 

NSRQFLIPPKDEDSPKSNGGGWSFTNFFQNKP 

ND 


1341 


■ 2691 


A 


10392 . 


1 


5057 


MLPPKHLSATKPKKSWAPNLYELDSDLTKEP 

DVnGEGPTDSEFFHQRFRNLIYVEFVGPRKTL 

EKLRNLCLDWLQPETRTKEEIIELLVLEQYLTII 

PEKLKPWVRAKKPENCEKLVTLLENYKEMY 

QPEGESLHGVLWSAGLRCPLGLSASTLLTW 

SGLDNSLSWAAVGMSCVLWDIELHHDFLGV 

ATKSVSTHAQGDAAQGLGGTIVRMWARDSN 

LATGVLLDDNNSDVTSDDDMTRNRRESSPPH 

SVHSFSGDRDWDRRGRSRDTEPRDRWSHTR 

NrKDJKMrrKJJLoLr Y V AJs. 1 or bMDKJlJJUKJJ b 

RAYESRSQDAESYQNWDLAJEDRKPHNTIQD 

NMENYRKLXSLGVQLAEDDGHSHMTQGHSS 

RSKRSAYPSTSRGLKTMPEAKKSTHRRGICED 

ESSHGVIMEKFDCDVSRSSKSGRARESSDRSQ 

RFPRMSDDNWKDISLNKRESVIQQRVYEGNA 

FRGGFRFNSTLVSRKRVLERKRRYHFDTDGK 

GSIHDQKGCPRKKPFECGSEMRKAMSVSSLS 

SLSSPSFTESQPIDFGAMPYVCDECGRSFSVIS 

EFVEHQIMHTRENLYEYGESFIHSVAVSEVQK 
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/^possible nucleotide deletion, V=possible 
nucleotide insertion 














SQVGGKRFECKDCGETFNKSAALAEHRKIHA 

RGYLVECKNQECEEAFMPSPTFSELQKIYGK 

DKFYECRVCKETFLHSSALIEHQKIHFGDDKD 

NEREHERERERERGETFRPSPALNEFQKMYG 

BCEKMYECKVCGETFLHSSSLKEHQKIHTRGN 

PFENKGKVCEETFIPGQSLKRRQKTYNKEKLC 

DFTDGRD AFMQS SELSEHQKIHSRKNLFEGR 

GYEKSVIHSGPFTESQKSHTITRPLESDEDEKA 

FTIS SNP YENQKIPTKENVYEAKS YERS VIHSL 

ASVEAQKSHSVAGPSKPKVMAESTIQSFDAIN 

HQRVRAGGNTSEGREYSRSVIHSLVASKPPRS 

HNGNELVESNEKGES SIYISDLNDKRQKIPAR 

ENPCEGGSKNRNYEDSVIQSVFRAKPQKSVP 

GEGSGEFKKDGEFSVPSSNVREYQKARAKKK 

YIEHRSNETSVTHSLPFGEQTFRPRGMLYECQ 

ECGECFAHSSDLTEHQKIHDREKPSGSRNYE 

WSVIRSLAPTDPQTSYAQEQYAKEQARNKCK 

DFRQFFATSEDLNTNQKIYDQEKSHGEESQGE 

NTDGEETHSEETHGQETIEDPVIQGSDMEDPQ 

KDDPDDKIYECEDCGLGFVDLTDLTDHQKVH 

SRKCLVDSREYTHSVIHTHSISEYQRDYTGEQ 

LYECPKCGESFIHSSFLFEHQRJHEQDQLYSM 

KGCDDGFLALLPMKPRKNRAAERNPALAGSA 

IRCLLCGQGFIHSSALNEHMRLHREDDLLEQS 

QMAEEAIIPGLALTEFQRSQTEERLFECAVCG 

ESFVNPAELADHVTVHKNEPYEYGSSYTHTS 

FLTEPLKGAIPFYECKDCGKSFIHSTVLTKHKE 

LHLEEEEEDEAAAAAAAAAQEVEANVHVPQ 

VVLRIQGLNVEAAEPEVEAAEPEVEAAEPEV 

EAAEPNGEAEGPDGEAAEPIGEAGQPNGEAE 

QPNGDADEPDGAGIEDPEERAEEPEGKAEEPE 

GDADEPDGVGIEDPEEGEDQEIQVEEPYYDC 

HECTETFTSSTAFSEHLKTHASM1IFEPANAFG 

ECS G YIERASTSTGGANQADEKYFKCD VCGQ 

LFNDHLSLARHQNTHTG 


1342 


2692 


A 


10393 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSA 

ASRRSPAARPPVPAPPALPRGRPGTEGSTSLS 

APAVLWAVAWVVWSAVAWAMANYIHV 

PPGSPEVPKLNVTVQDQEEHRCREGALSLLQ 

HLRPHWDPQEVTLQLFTDGITNKLIGCYVGN 

TMEDWLVRIYGNKTELLVDRDEEVKSFRVL 

QAHGCAPQLYCTFNNGLCYEFIQGEALDPKH 

VCNPAIFRLIARQLAKIHAIHAHNGWIPKSNL 

WLKMGKYFSLIPTGFADEDINKRFLSDIPSSQI 

LQEEMTWMKEILSNLGSPVVLCHNDLLCKNII 

YNEKQGDVQFIDYEYSGYNYLAYDIGNHFNE 

FAGVSDVDYSLYPDRELQSQWLRAYLEAYK 

EFKGFGTEVTEKEVEILFIQVNQFALASHFFW 

GLWAL1QAKYSTIEFDFLGYAIVRFNQYFKM 

KPEVTALKVPE 


1 1A1 




A 

A 


lU3y4 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASA 

QDARYGQKDSSDQNFDYMFKLUIGNSSVGK 

TSFLFRYADDSFTSAFVSTVGIDFKVKTVFKN 

EKRIKLQIWDTAGQERYRTITTAYYRGAMGFI 

LMYDITNEESFNAVQDWSTQIKTYSWDNAQ 

VILVGNKCDMEDERVISTERGQHLGEQLGFE 

FFETSAKDNINVKQTFERLVDUCDKMSESLET 

DPAITAAKQNTRLKETPPPPQPNCAC 


1344 


2694 


A 


10395 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGHISPAKDTS 
LQQRTPAEMSPVLHFYVRPSGHEGAASGHTR 
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/=possible nucleotide deletion, V=possible 
nucleotide insertion 














RKLQGKLPELQGVETELCYNVNWTAEALPSA 

EETKKLMWLFGCPLLLDDVARESWLLPGSN 

DLLLEVGPRLNFSTPTSTNIVSVCRATGLGPV 

DRVETTRRYRLSFAHPPSAEVEAIALATLHDR 

MTEQHFPHPIQSFSPESMPEPLNGPINILGEGR 

LALEKANQELGLALDSWDLDFYTKRFQELQR 

NP STVE AFDLAQ SN SEHSRH WFFKGQLH VD G 

QKLVHSLFESIMSTQESSNPNNVLKFCDNSSA 

IQGKEVRFLRPEDPTRPSRFQQQQGLRHWFT 

AETHNFPTGVCPFSGATTGTGGRIRDVQCTG 

RGAHWAGTAGYCFGNLHIPGYNLPWEDLSF 

QYPGNFARPLEVAIEASNGASDYGNKFGEPV 

LAGFARSLGLQLPDGQRREWIKPIMFSGGIGS 

MEADHISKEAPEPGMEVVKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQ 

KMNRVIRACVEAPKGNPICSLHDQGAGGNG 

NVLKELSDPAGAIIYTSRFQLGDPTLNALEIW 

GAEYQESNALLLRSPNRDFLTHVSARERCPA 

CFVGTITGDRRIVLVDDRECPVRRNGQGDAP 

PTPPPTPVDLELEWVLGKMPRKEFFLQRKPP 

MLQPLALPPGLSVHQALERVLRLPAVASKRY 

LTNKVDRSVGGLVAQQQCVGPLQTPLADVA 

WALSHEELIGAATALGEQPVKSLLDPKVAA 

RLAVAEALTNLVFALVTDLRDVKCSGNWM 

WAAKLPGEGAALADACEAMVAVMAALGVA 

VDGGKDSLSMAARVGTETVRAPGSLVISAYA 

VCPDITATVTPDLKHPEGRGHLLYVALSPGQ 

HRLGGTALAQCFSQLGEHPPDLDLPENLVRA 

FSITQGLLKDRLLCSGHDVSDGGLVTCLLEM 

AFAGNCGLQVDVPVPRVDVLSVLFAEEPGLV 

LEVQEPDLAQVLKRYRDAGLHCLELGHTGE 

AGPHAMVRVSVNGAWLEEPVGELRALWEE 

TSFQLDRLQAEPRCVAEEERGLRERMGPSYC 

LPFTFPKASVPREPGGPSPRVAILREEGSNGDR 

EMADAFHLAGFEVWDVTMQDLCSGAIGLDT 

FRG VAFVGGFS YAD VLGS AKGWAAA VTFHP 

RAGAELRRFRKRPDTFSLGVCNGCQLLALLG 

WVGGDPNEDAAEMGPDSQPARPGLLLRHNL 

SGRYESRWASVRVGPGPALMLRGMEGAVLP 

VWSAHGEGYVAFSSPELQAQIEARGLAPLHW 

ADDDGNPTEQYPLNPNGSPGGVAGICSCDGR 

HLAVMPHPERAVRPWQWAWRPPPFDTLTTS 

PWLQLFINARNWTLEGSC 


1345 


2695 


A 


10396 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFQHRE 

RVAMHY QMS VTLKYEIKKLIY VHLVIWLLLV 

AKMSVGHLRLLSHDQVAMPYQWEYPYLLSI 

LPSLLGLLSFPRNNIS YL VLSMISMGLF SIAPLI 

YGSMEMFPAAQQLYRHGKAYRFLFGFSAVSI 

MYLVLVLAVQVHAWQLYYSKKLLDSWFTST 

QEKKHK 


1346 


2696 


A 


10398 


1 


718 


DDFVRCGPQSAAMGASARLLRAVIMGAPGS 

GKGWSSRITTWELKHLSSGDLLRDNMLRGT 

EIGVLAKAFIDQGKLIPDDVMTRLALHELKNL 

TQYSWLLDGFPRTLPQAEALDRAYQIDTVINL 

NVPFEVIKQRLTARWIHPASGRVYNDEFNPPK 

TVGIDDLTGEPLIQREDDKPETVIKRLKAYED 

QTKPVLEYYQKKGVLETFSGTETNKIWPYVY 

AFLQTKVPQRSQKASVTP 


1347 


2697 


A 


10402 


153 


1969 


KHRQENNALDMAPEIHMTGPMCLIENTNGEL 
VANPEALKILSAITQPV WVATV GLYRTGKSY 
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SEQID 
NO: of 
nucl- 
eotide 
seq- 
uence 


SEQID 
NO; of 
peptide 
seq- 
uence 


Met 
hod 


SEQ 
ID NO: 
in 

USSN 
09/496 
914 


Predicted 

beginning 

nucleotide 

location 

correspondi 

ng to first 

amino acid 

residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, 
D=Aspartic Acid J E=<jlutamic Acid, 
F=Phenylalanine, G=Glycine, HHHistidine, 
I=Isoleucine, K^Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=ProIine, 
Q=G lutamine, R=Arginine, S=Serine, 
^Threonine, V^Valine, W=Tryptophan, 
Y^Tyrosinc, X^Unknown, *-Stop codon, 
/=possible nucleotide deletion, V=possible 
nucleotide insertion 














LMNKLAGKNKGFSLGSTVKSHTKGIWMWCV 

PHPKKPEHTLVLLDTEGLGDVKKGDNQNDS 

WIFILAVLLSSTLVYNSMGTINQQAMDQLYY 

VTELTHRIRSKSSPDENENEDSADFVSFFPDFV 

WTLRDFSLDLEADGQPLTPDEYLEYSLKLTQ 

GTSQKDKNFNLPRLCIRKFFPKKKCFVFDLPI 

HRRKL AQLEKLQDEELDPEFVQQV ADFC S YI 

FSNSKTKTLSGGIKVNGPRLESLVLTYINAISR 

GDLPCMENAVLALAQIENSAAVQKAIAHYD 

QQMGQKVQLPAETLQELLDLHRVSEREATEV 

YMKNSFKDVDHLFQKKLAAQLDKKRDDFCK 

QNQEASSDRCSALLQVIFSPLEEEVKAGIYSK 

PGGYCLFIQKLQDLEKKYYEEPRKGIQAEEIL 

QTYLKSKESVTDAILQTDQILTEKEKEIEVEC 

VKAESAQASAKMVEEMQIKYQQMMEEKEKS 

YQEHVKQLTEKMERERAQLLEEQEKTLTSKL 

QEQARVLKERCQGESTQLQNEIQKLQKTLKK 

KTKRYMSHKLKI 


1348 


2698 


A 


10404 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAG 

VAGGAPRRRTPVTMWRLLARASAPLLRVPLS 

DSWALLPASAGVKTLLPVPSFEDVSIPEKPKL 

RFIERAPLVPKVRREPKNLSDIRGPSTEATEFT 

EGNFAILALGGGYLHWGHFEMMRLTINRSM 

DPKNMFAIWRVPAPFKPITRKSVGHRMGGGK 

GAIDHYVTPVKAGRLVVEMGGRCEFEEVQG 

FLDQVAHKLPFAAKAVSRGTLEKMRKDQEE 

RERNNQNPWTFERIATANMLGIRKVLSPYDL 

THKGKYWGKFYMPKRV 


1349 


2699 


A 


10409 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINK 

AGKLQSQLRTTVVAAAAFLDAFQKVADMAT 

NTRGGTREIGSALTRMCMRHRSIEAKLRQFSS 

ALIDCLINPLQEQMEEWKKVANQLDKDHAK 

EYKKARQEIKKKSSDTLKLQKKAKKGRGDIQ 

PQLDSALQDVNDKYLLLEETEKQAVRKALBE 

ERGRFCTFISMLRPVIEEEISMLGEITHLQTISE 

DLKSLTMDPH3^PSSSEQV1LDLKUSDYSWS 

YQTPPSSPSTTMSRKSSVCSSLNSVNSSDSRSS 

GSHSHSPSSHYRYRSSNLAQQAPVRLSSVSSH 

DSGFISQDAFQSKSPSPMPPEAPNQRRKEKRE 

PDPNGGGPTTASGPPAAAEEAQRPRSM 


1350 


2700 


A 


10410 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKST 

RGHSSLLPPSQDFVAGLSVILRGTVDDRLNW 

AFNLYDLNKDGCITKEEMLDIMKSIYDMMG 

KYTYPALREEAPREHVESFFQKMDRNKDGV 

VTIEEFIESCQKDENIMRSMQLFDNVI 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-1350, a mature protein coding portion of SEQ ID NO: 1-1350, an 
active domain of SEQ ID NO: 1-1350, and complementary sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

10. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO:1-1350. 

11. A composition comprising the polypeptide of claim 1 0 and a carrier. 

12. An antibody directed against the polypeptide of claim 10. 
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13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 



15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 



17. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 

a) contacting the compound with the polypeptide of claim 1 0 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 



18. A method for identifying a compound that binds to the polypeptide of claim 1 0, 
comprising: 
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a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

19. A method of producing the polypeptide of claim 10, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected from 
the group consisting of a polynucleotide sequence of SEQ ID NO: 1 -1 350, a mature protein 
coding portion ofSEQ ID NO: 1-1350, an active domain of SEQ ID NO: 1-1350, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-1350, under conditions sufficient to express the polypeptide in said 
cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of SEQ ID NO: 1351-2700, the mature protein portion thereof, or the active domain 
thereof. 

2 1 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprises the sequence 
information of at least one of SEQ ID NO: 1-1350. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 

26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 
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27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutical^ acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutical^ acceptable carrier. 
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